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Hands  across 
the  rails 


The  nation's  railroads  do  an  outstanding  job— in  spite  of  the  handicaps  under 
which  they  operate.  Over  the  years,  management  has  shouldered  enormous 
burdens  in  meeting  crises  and  emergencies  with  better  methods  and  equipment. 

Contributing  greatly  to  railroad  progress  and  efficiency  are  the  many  railroad 
clubs,  associations  and  societies,  and  the  industry's  suppliers  who  believe  in 
offering  more  than  product  alone. 

We  of  Oxweld  Railroad  Department  are  proud  to  count  ourselves  among  the 
leaders  of  this  latter  group.  Our  product  contributions— oxy-acetylene  and  elec- 
tric welding  equipment,  Ulok  Air  Filters,  industrial  gases,  and  other  equipment 
—are  well  known  to  railroaders.  So  are  Linde's  service,  research  and  develop- 
ment, and  technical  support.  You  can  count  on  our  service  engineers  to  go  out 
"on  the  track"  with  your  specialists  when  you  need  them  to  demonstrate  and 
explain  new  techniques,  and  to  help  tackle  new  problems. 

Behind  our  men  are  three  major  labora- 
tories devoted  to  research  in  areas  that  can, 
and  have,  improved  railroad  operations,  plus 
13  additional  Union  Carbide  laboratories 
working  on  related  projects. 

All  these  services  and  resources  are  at 
your  railroad's  disposal— at  no  expense.  Your 
problems  are  our  problems.  For  specific 
answers,  write  Union  Carbide  Corporation, 
Linde  Division,  Oxweld  Railroad  Department, 
270  Park  Ave.,  New  York,  N.Y.  10017,  or  230 
North  Michigan  Ave.,  Chicago,  III.  60601. 


OXWELD  RAILROAD 
DEPARTMENT 


UNION 
CARBIDE 


LINDE  DIVISION 

'Linde",  "Ulok"  and  "Union  Carbide' 

are  registered  trade  marks 

of  Union  Carbide  Corporation 


PROCEEDINGS 

The  Event — The  68th  Annual  Convention  of  the 

Bridge  and  Building  Association 

The  Date— October  14-16,  1963 

The  Place — McCormick  Place,  Chicago,  111. 


The  68th  annual  convention  of  the  Amer- 
ican Railway  Bridge  and  Building  Associa- 
tion was  held  on  October  14-16,  1963,  in 
McCormick  Place,  Chicago,  111.,  with  the 
Pick-Congress  Hotel  as  the  official  conven- 
tion headquarters.  Total  attendance  was  277, 
including  railroad  members,  associate  mem- 
bers and  guests.  The  convention  was  held, 
as  usual,  concurrent  with,  although  separate 
from,  the  annual  convention  of  the  Road- 
masters'  and  Maintenance  of  Way  Associa- 
tion. Total  attendance  at  both  the  B&B  and 
Roadmasters'  conventions  was  785,  including 
629  railroad  members.,  64  associate  members 
and  96  guests. 

Concurrent  with  both  conventions  and  also 
held  in  McCormick  Place  was  the  giant 
"American  Railway  Progress  Exposition" 
which  began  on  October  9  and  continued 
through  the  16th.  One  of  the  main  attrac- 
tions of  the  exposition  was  the  exhibit  staged 
by  the  Combined  Railway  Suppliers'  Exhibit 
Association,  which  included  the  Association 
of  Track  ■  and  Structure  Suppliers  and  the 
National  Railway  Appliances  Association. 
Some  350  railway  supply  companies  exhib- 
ited their  wares  inside  and  outside  McCor- 
mick Place,  about  130  of  these  being  in  the 
M/W  field.  In  addition  to  the  Bridge  and 
Building  and  Roadmasters'  conventions,  ap- 
proximately 25  other  railroad  associations 
and  groups  held  their  annual  conventions  or 
meetings  during  the  eight-day  period  of  the 


President  J.  M.  Lowry  presided 
over  the  separate  sessions  of  the 
B&B  Association. 

exposition.     In    all,    nearly    40,000    railway 
officers  were  drawn  to  the  exposition. 

These  proceedings  give  excerpts  from  two 
major  addresses  delivered  during  the  single 
joint  session  of  the  conventions,  the  full  text 
of  one  of  the  special  features  of  the  B&B 
meetings  and  the  reports  of  five  special  sub- 
jects committees.  In  addition,  the  proceed- 
ings include  the  directory  of  members,  the 
constitution  and  by-laws  and  other  pertinent 
current   and    historical    information. 


Some  350  railway  supply  companies  exhibited  their  wares. 
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B.&B.  Proceedings 


Joint  Session 

As  usual  in  an  exhibit  year,  only  one  joint 
session  was  held  during  the  conventions. 
This  was  held  on  Monday  morning,  October 
14,  and,  in  addition  to  the  B&B  and  Road- 
masters'  Associations,  was  attended  by  mem- 
bers and  guests  of  the  Communication  and 
Signal  Section,  Association  of  American  Rail- 
roads. The  joint  session  was  the  opening 
meeting  of  the  conventions  and  featured  ad- 
dresses by  J.  H.  Lloyd,  vice  president  opera- 
tion, Missouri  Pacific,  and  J.  H.  McKenzie, 
president,  St.  Louis  Southwestern.  Mr.  Lloyd's 
address  was  entitled  "Today  is  Tomorrow." 
Mr.  McKenzie  spoke  on  Japan's  new  high- 
speed Tokaido  Line  and  introduced  a  color 
motion  picture  taken  along  the  line.  His 
talk  was  entitled  "What  You  Can  Do  with 
the  Know-How  If  You  Have  the  Yen." 

When  this  joint  session  was  adjourned 
those  attending  were  invited  to  join  with 
the  members  of  all  the  other  associations  and 
groups  holding  meetings  on  Monday  in  the 
Arie  Crown  Theater  to  hear  an  address  by 
a  Defense  Department  official.  The  speaker 
was  Assistant  Secretary  of  the  Navy  Kenneth 
E.  BeLieu,  substituting  for  Secretary  of  the 
Navy  Fred  Korth  who  was  unable  to  attend. 
Mr.  BeLieu  spoke  principally  on  defense  mat- 
ters generally  and  the  naval  establishment  in 
particular. 

B&B  Separate  Sessions 

Separate  sessions  of  the  Bridge  and  Build- 
ing Association  were  held  on  Monday  after- 
noon and  Tuesday  and  Wednesday  mornings. 
They  were  presided  over  by  President  J.  M. 
Lowry.  During  these  sessions  the  following 
committee  reports  were  presented: 

Construction  Standards  and  Maintenance 
of  Piggyback  and  Auto-Handling  Facili- 
ties 

Concrete  Restoration  Techniques  in  Cur- 
rent Use  on  Railroad  Structures 

Improved  Bridge  and  Building  Tools — 
Where  Are  We?— What  Next? 

Installation  and  Maintenance  of  Prefabri- 
cated or  Precast  Bridge  Structures 

Rail  Anchorage  on  Bridge  Decks 

The  Monday  afternoon  separate  session 
featured  a  color  motion  picture  on  the  con- 
struction of  a  bridge  on  the  Southern  Pacific 
across  the  Colorado  river  at  Kingsland,  Texas. 
The  film  was  introduced  by  J.  F.  Hoss,  super- 
visor of  structures.  Southern  Pacific,  Texas 
and  Louisiana  Lines. 

The  Tuesday  morning  session  featured  a 
color  motion  picture  entitled  "A  Leg  To 
Stand  On."  This  film  showed  new  tech- 
niques developed  by  International  Underwa- 
ter Contractors,  Inc.,  College  Point,  N.  Y., 
for  making  substructure  repairs  under  wa- 
ter as  observed  by  closed-circuit  television. 
The  film  was  presented  by  Andre  Galerne, 
president  of  IUC,  and  Rene  A.  Fichter,  presi- 


dent of  Bondarc  Corp.,  Douglaston,  N.  Y., 
sales  representative  for  IUC  to  railroads  in 
the  United  States. 

The  final  session  of  the  convention  on 
Wednesday  morning  featured  a  symposium 
on  "Remedial  Measures  to  Restore  Dam- 
aged Bridges."  Members  of  the  panel  were 
E.  A.  Johnson,  engineer  of  bridges,  Illinois 
Central,  and  J.  C.  Nichols,  bridge  engineer, 
Louisville  &  Nashville.  Both  talks  were  il- 
lustrated with   slides. 

Remarks  by  President  Lowry 

It  is  gratifying  to  see  so  many  of  our 
members  here.  You  guests  are  always  wel- 
come and  we  hope  many  of  you  will  stay 
for  the  entire  convention.  I  want  to  extend 
a  special  welcome  to  the  ladies  to  attend 
any  of  our  sessions  in  which  they  might  have 
an  interest. 

You  are  all  aware  of  the  changes  which 
have  been  made  in  our  convention  this  year 
in  order  to  cooperate  with  other  railroad 
and  supply  organizations  to  make  this  the 
greatest  convention  ever.  These  changes  have 
made  necessary  considerable  work  by  your 
Executive  committee  above  and  beyond  that 
of  an  ordinary  year — changes  in  hotel  ar- 
rangements, meeting  rooms,  coordinating 
meetings  and  other  activities  with  other  par- 
ticipating groups,  to  mention  a  few. 

It  is  through  changes  that  we  grow,  and 
change  is  sometimes  painful.  It  is  much 
easier  for  us  to  stay  in  a  rut  doing  our  jobs 
the  same  old  way  than  to  prod  ourselves  into 
thinking  of  new  and  better  ways  of  accom- 
plishing our  work.  But  we  must  change. 
In  the  68-year  history  of  our  association 
there  have  been  many  changes  and  improve- 
ments. I  dare  say,  however,  that  we  will  see 
more  changes  in  ways  of  doing  B&B  work 
in  the  next  15  years  than  all  of  the  past  68. 

Our  management  is  depending  on  us  to 
improve.  We  must  accept  the  challenge  and 
jolt  our  minds  into  thinking  of  different  and 
better  ways  of  doing  the  job. 

Your  B&B  Association  can  help  you  here. 
By  exchanging  ideas,  individually,  as  a 
group,  and  from  the  convention  floor,  we 
can  help  each  other.  This  convention  is  the 
only  opportunity  many  of  us  have  to  ex- 
change ideas  among  so  many  with  common 
interests.    Let's   take   full  advantage   of   it. 

I  should  like  to  compliment  the  fine  group 
of  officers  composing  your  Executive  com- 
mittee. They  have  worked  tirelessly  and 
with  enthusiasm  to  a  man  to  make  our  share 
of  this  great  exposition  a  success.  Committee 
chairmen,  vice  chairmen  and  all  of  you 
committee  members  came  through  with  some 
very  good  reports  which  will,  I'm  sure,  be 
interesting  to  all  and  arouse  considerable  dis- 
cussion. 

One  of  the  highlights  of  our  convention 
for  many  years  has  been  the  fine  banquet 
with   entertainment   and   dance    tendered    the 


Resume  of  Convention 


J.  F.  Hoss,  SP,  introduced  a 
motion  picture  showing  the 
construction  of  a  bridge. 


After  a  motion  picture  on  underwater  repairs  Andre 
Galerne,  president,  IUC  (standing),  and  R.  A.  Fichter, 
railroad  sales  representative,  answered  questions. 


Roadmasters'  and  our  association  by  the  As- 
sociation of  Track  and  Structure  Suppliers. 
This  has  come  to  be  as  much  a  part  of  our 
convention  as  our  committee  reports,  and  I 
am  happy  to  say  that  we  are  again  this  year 
to  enjoy  this  event.  It  took  a  very  special 
effort  on  the  part  of  this  fine  organization  to 
make  the  banquet  a  reality  this  year.  We 
owe  them  a  special  vote  of  thanks  for  this 
extra  effort. 

New  Honorary  Member  Elected 

At  the  business  session  of  the  B&B  meet- 
ing, held  on  Wednesday  morning,  L.  C. 
Winkelhaus,  a  member  of  the  association 
since  1934,  a  life  member  since  1955  and 
Treasurer  since  1948,  was  elected  an  Honor- 
ary member  in  accordance  with  the  proce- 
dures outlined  in  the  Constitution.  Mr. 
Winkelhaus  has  resigned  as  Treasurer  of  the 
association  due  to  ill   health. 

The  following  were  elected  officers  of  the 
association  for    1963-64: 

President — E.  R.  Schlaf,  superintendent  of 
fire  prevention,  Illinois  Central,  Chicago, 
who  was  promoted  from  first  vice  president; 
first  vice  president — R.  C.  Baker,  assistant 
chief  engineer,  Chicago  &  Eastern  Illinois, 
Chicago  Heights,  111.,  who  was  advanced  from 
third  vice  president;  second  vice  president — 
Shirley  White,  general  bridge  and  building 
supervisor,  Southern  Pacific,  San  Francisco, 
Calif.,  who  was  a  director  of  the  association; 


third  vice  president — H.  M.  Wilson,  super- 
visor of  structures,  Pennsylvania,  Chicago, 
also  a  director;  treasurer — E.  F.  Snyder,  as- 
sistant to  chief  engineer,  Illinois  Central,  Chi- 
cago. Mrs.  Ruth  Weggeberg  was  re-elected 
secretary  of  the  association. 

New  directors  of  the  association  elected 
for  three-year  terms  are:  J.  A.  Goforth, 
maintenance  engineer,  Clinchfield,  Erwin, 
Tenn.,  and  E.  R.  Simmons,  supervisor  of  track 
and  structures,  St.  Louis  Southwestern,  Pine 
Bluff,  Ark. 

New  Committee  Subjects 

The  new  subjects  selected  for  study  by  the 
association's  special  committees  are: 

1.  Modern  Heating,  Insulating  and  ven- 
tilating Methods  for  Railway  Buildings 

2.  Study  of  Most  Economical  Method  of 
Renewing  Bents  Without  Disturbance  to  and 
from  Traffic 

3.  Installation  and  Maintenance  of  Tunnel 
Lining  and  Increasing  Clearances  in  Tunnels 

4.  Latest  Developments  in  Fire  Prevention 
Methods  and  Material  for  Bridges  and  Build- 
ings and  Timber-Lined  Tunnels 

5.  Inspection  and  Maintenance  of  Timber 
Trestles  for  Increased  Wheel  Loads 

Each  committee  will  report  its  findings  and 
conclusions  at  the  1964  convention,  to  be 
held  on  September  14-16  at  the  Conrad 
Hilton  Hotel,  Chicago. 


TREASURER'S  REPORT 

SEPTEMBER  1,   1962  TO  AUGUST  31,   1963 

Cash  Balance— September  1,  1962   $     1 18.42 

RECEIPTS: 

Dues— 1965  $        5.00 

Dues — 1964  674.00 

Dues— 1963  1,894.80 

Dues— Prior  187.00  $2,760.80 

Advertising: 

1962  Proceedings    1,230.26     3,991-06 

Total  Receipts   $4,109.48 


DISBURSEMENTS: 

Salaries   (Secretary  and  Assistant)    $2,213.90 

Social    Security    66.66 

Stationery  and   Printing    324.23 

Postage     300.66 

Office  Rent,  Telephone,  Electricity    295.07 

Convention  Expenses — 1962    94.64 

Office  Supplies    116.16 

Addressograph  Plates    1 1.92 

Miscellaneous     39.16     3,462.40 

Balance— August  31,  1963   $    647.08 


Cash  on  hand  First  National  Bank  of  Chicago,  August  31,  1963    $    647.08 

September  16,  1963 

APPROVED : 

H.  D.  Curie 
E.  F.  Snyder 
G.  W.  Benson 

L.  C.  WINKELHAUS,  Treasurer 


REPORT  OF  AUDITING  COMMITTEE 


TO  MEMBERS  OF  THE 

AMERICAN  RAILWAY  BRIDGE  &  BUILDING  ASSOCIATION: 
Gentlemen: 

The  undersigned  have  examined  the  books  of  the  Secretary  and  report  of  the  Treasurer 
for  the  period  from  September  1,  1962,  to  August  31,  1963,  inclusive,  and  have  found  them 
to  be  correct  as  of  the  latter  date. 

Respectfully  submitted, 

H.  D.  Curie,  Chairman 
E.  F.  Snyder 
G.  W.  Benson 
September  16,  1963 
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SECRETARY'S  REPORT 

ANNUAL  REPORT  OF  MEMBERSHIP  FOR  PERIOD  SEPTEMBER  10,  1962 

TO  OCTOBER  10,  1963 

ACTIVE  MEMBERSHIP: 

Total  Active  Members,  September   10,   1962 700 

New  Active  Members  since  September  10,  1962   50 

Reinstated — Paid  back  dues    2 

~752 

LESS — Members    reported    deceased     5 

Resigned   account  retirement,  etc 28 

Transferred    to   Life   Membership    12 

Transferred  to  Associate  Membership    3 

Dropped  for  non-payment  of  dues 48     96 

TOTAL  ACTIVE  MEMBERS— OCTOBER  10,  1963    "7777  777  656 

ASSOCIATE  MEMBERS: 

Total  Associate  Members,  September   10,   1962    129 

New  Associate  Members  since  September  10,  1962   4 

Transferred  from  Active  to  Associate  Membership    3 

~136 

LESS — Members  reported  deceased    2 

Resigned  account  retirement,  etc 7 

Dropped  for  non-payment  of  dues 13      22 

TOTAL  ASSOCIATE  MEMBERS— OCTOBER   10,  1963    .  .  .777.  777  114 

LIFE  MEMBERS: 

Total  Life  Members,  September  10,  1962   107 

Transferred  to  Life  from  Active  Membership   12 

~ii9 

LESS — Reported   deceased    6 

TOTAL  LIFE  MEMBERS— OCTOBER  10,  1963   ~777    113 

HONORARY  MEMBERS: 

Total  Honorary  Members,  September  10,  1962   6 

LESS — Honorary  Members  reported   deceased    2 

TOTAL  HONORARY  MEMBERS— OCTOBER   10,   1963    77~7        4 

TOTAL  MEMBERSHIP— ALL  CLASSES— OCTOBER  10,  1963.  .  .    887 
October  11,  1963— rsw 


REPORT  OF  NECROLOGY  COMMITTEE 

(1962-1963) 
To  the  President  and  Members  of 

AMERICAN  RAILWAY  BRIDGE  &  BUILDING  ASSOCIATION 
We  regret  to  advise  that  we  have  learned  of  the  loss  of  fifteen  (15)  members  through 
death  during  the  year.  It  is  possible  that  other  members  have  passed  away  during  the  year  of 
whom  we  have  no  information.  If  you  know  of  any,  we  would  like  to  have  their  names  to 
include  in  the  list  to  be  printed  in  the  Annual  Proceedings.  The  following  have  been  re- 
ported since  our  last  Annual  Meeting  in  September,  1962: 


NAME 
Active  Members: 
G.  W.  Brown 


K.  R.  Brown 


TITLE— RAILROAD 

Supvr.  Auto.  &  Wk.  Equip. 

Southern  Pacific 

Houston,  Tex. 

B.  &  B.  Supvr. 

Chicago  &  Eastern  Illinois 

Salem,  111. 


DATE  DATE 

JOINED  DIED 

1955  March  18,  1963 

1956  September,  1962 
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NAME 
Active  Members: 
J.  R.  Houlgrave,  Jr. 


J.  A.  Rose 

W.  B.  Starnes 

Associate  /Members: 
A.  J.  Filkins 

R.  L.  Fletcher 


Life  Members: 

A.  D.  Gillis  (Ret.) 


TITLE— RAILROAD 

Draftsman  Computer 
Southern  Pacific 
Houston,  Tex. 
B.  &  B.  Master 
Canadian  Pacific 
Montreal,  Que. 
Bridge  Inspector 
Missouri  Pacific 
Kingsville,  Texas 

President 
Filkins  &  Son  Co. 
Palatine,  111. 
Structural  Engineer 
Timber  Engineering  Co. 
Washington,  D.  C 


B.  &  B.  Supvr. 

New  York,  New  Haven  &  Hartford 

Providence,  R.  I. 

President 

The  Pullman  Company 

Easton,  Md. 

Supvr.  B.  &  B. 

Chicago  &  North  Western 

Pierre,  S.  D. 

Prin.  Asst.  Engr. 

Illinois  Central 

Chicago,  111. 

(President  B.  &  B.  Assn.  1928-29) 

Supvr.  B.  &  B. 

Chicago,  Burlington  &  Quincy 

Burlington,  Iowa 

Chief  Engineer 

Lehigh  Vallev 

Bethlehem,  Pa. 
Honorary  Members: 
A.  E.  Bechtelheimer  (Ret.)  Bridge  Engineer 

Chicago  &  North  Weste-n 

Winnetka,  111. 

(President  B.  &  B.  Assn.  1939-40) 
G.  S.  Crites  (Ret.)  Division  Engineer 

Baltimore  &  Ohio 

Baltimore,  Md. 

(President  B.  &  B.  Assn.  1942-43) 
We  deeply  regret  the  passing  of  these,  our  fellow  members. 
May  we  stand  a  moment  in  silence  to  honor  these  departed  members. 

Respectfully  submitted, 
H.  A.  Matthews..  Chairman 
October  10,  1963 — rsw 


C.  R.  Harding  (Ret.) 
J.  R.  Hartwell  (Ret.) 
M.  Johnson   (Ret.) 

C  A.  Landstrom  (Ret.) 
H.  A.  Wistrich  (Ret.) 


DATE 

OINED 

DATE 
DIED 

1963 

August  15,  1963 

1958 

May  28,  1962 

1959 

1962 

193^ 

March  11,  1963 

1947 

November  1.  1962 

1923 

1962 

1924 

March  4,  1963 

1918 

1963 

1915 

1962 

1928 

August  24,  1960 

1938 

1962 

1920       November  20, 1962 


1912       June  23,  1963 


REPORT  OF  RESOLUTIONS  COMMITTEE 


The  68th  year  of  the  American  Railway 
Bridge  &  Building  Association  is  nearing  the 
end  of  a  very  successful  convention  and  a 
large  registration. 

Our  principal  speakers  were  outstanding 
and  therefore  it  is  fitting  that  we  recognize 
the  special  efforts  of  all  who  contributed  so 
much  to  make  this  a  memorable  year. 

To  this,  we  propose  the  following  resolu- 
tions: 

BE  IT  RESOLVED  bv  the  American  Rail- 


way Bridge  &  Building  Association  in  con- 
vention assembled  that  the  thanks  of  the  asso- 
ciation be  extended  first  to  Rev.  R.  D.  Gray, 
Pastor  of  the  Calvary  Memorial  Church.  Oak 
Park,  111.,  who  invoked  the  blessing  and  guid- 
ance on  the  activities  of  the  combined  asso- 
ciations and   euests. 

BE  IT  FURTHER  RESOLVED,  that  the 
thanks  of  the  association  be  extended  to  the 
Executive  officers  who  honored  us  with  their 
inspiring  remarks  and  wise  counsel,  especially 
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Mr.  J.  H.  Lloyd,  Vice  President  Operations, 
Missouri  Pacific  Railroad  and  Mr.  J.  H.  Mc- 
Kenzie,  President,  St.  Louis  Southwestern 
Railroad. 

BE  IT  FURTHER  RESOLVED,  that  the 
thanks  of  the  association  be  extended  to  the 
Honorable  Kenneth  E.  Belieu,  Assistant  Sec- 
retary in  Charge  of  Logistics,  U.  S.  Navy, 
for  his  pertinent  and  challenging  remarks 
concerning  the  mutual  needs  for  the  defenses 
of  our  country. 

BE  IT  FURTHER  RESOLVED,  that  the 
thanks  of  the  association  be  extended  to  Mr. 
J.  F.  Hoss,  Supervisor  of  Structures,  Southern 
Pacific  Company — Texas  and  Louisiana  Lines, 
Mr.  E.  A.  Johnson,  Engineer  Bridges,  Illinois 
Central  Railroad  and  Mr.  J.  C.  Nichols, 
Bridge  Engineer,  Louisville  &  Nashville  Rail- 
road. 

BE  IT  FURTHER  RESOLVED,  that  the 
thanks  of  the  association  be  extended  to  Mr. 
L.  A.  Loggins.,  President  of  the  American 
Railway  Engineering  Association,  Mr.  P.  J. 
Wolf,  President  of  the  Association  of  Track 


&  Structure  Suppliers  and  to  the  Pick-Con- 
gress Hotel  and  staff  for  their  cooperation, 
courtesy  and  hospitality  shown  to  us  during 
the  period  of  this  convention. 

BE  IT  FURTHER  RESOLVED,  that  the 
thanks  of  the  association  be  extended  to  all 
those  persons  who  have  contributed  to  the 
planning  and  arrangements  of  this  conven- 
tion, to  the  Simmons-Boardman  Publishing 
Corporation  for  their  excellent  news  cover- 
age; to  the  members  of  the  National  Asso- 
ciation of  Railway  Business  Women  for  their 
assistance  in  registration,  to  all  Committee 
Chairmen,  Vice  Chairmen,  and  members  who 
have  submitted  interesting  and  informative 
reports  and  finally  to  our  retiring  president, 
Mr.  J.  M.  Lowry,  who  has  guided  and  di- 
rected us  so  ably  and  efficiently  during  this 
very  busy  and  unusual.,  but  most  profitable, 
convention  year. 

F.  W.  Hutcheson,  Chairman 
H.  A.  Matthews 
Shirley  White 


Remedial  Measures  to  Restore  Damaged  Bridges 


One  of  the  highlights  of  the  Bridge  and 
Building  convention  was  a  symposium  on 
"Remedial  measures  to  restore  damaged 
bridges."  This  feature  was  held  on  Wednes- 
day morning,  the  last  day  of  the  convention. 

The  symposium  consisted  of  two  talks — 
one  by  E.  A.  Johnson,  engineer  bridges, 
Illinois  Central,  Chicago;  the  other  by  J.  C. 
Nichols,  bridge  engineer,  Louisville  &  Nash- 
ville, Louisville,  Ky.  Both  talks  were  illus- 
trated with  slides. 

Mr.  Nichol's  talk 

This  presentation  covers  the  restoration  of 
Louisville  &  Nashville  Railroad  Bridge  188 
spanning  the  Tensas  River  16  miles  north- 
east of  Mobile,  Ala.  This  bridge  was  severely 
damaged  by  a  derailment  on  the  night  of 
Saturday,  April  28,  1962,  and  resulted  in 
blocking  all  rail  traffic  for    10  days. 

Bridge  188  is  of  modern  design  and  con- 
sists of  eight  231-foot,  single-track,  Warren- 
tvpe,  through-truss  spans  and  one  300-foot, 
Warren-type  through-truss  swing  span, 
founded  on  concrete  masonry  abutments  and 
piers.  It  was  constructed  during  the  years 
1927  and  28.  Six  of  the  231-foot  spans 
were  located  north  of  the  swing  span  and 
two  to  the  south. 

A  shifted  load  of  concrete  nipe  on  a  flat 
car  located  about  one-third  of  the  distance 
from  the  locomotive  in  a  142-car  fast  freight 
train  headed  south  on  the  main  line  to 
Mobile,  struck  a  signal  tower  near  the  north 
end  of  the  bridge,  then  struck  the  end  post 
of  the   first   through-truss   span,  causing  the 


E.  A.  Johnson 

Illinois  Central 


J.  C.  Nichols 

Louisville  &  Nashville 
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derailment  and  piling  up  of  some  40  cars 
in  the  nine  steel  spans  and  spilling  several 
cars  into  the  river.  Only  six  of  these  cars 
were  empties.  The  estimated  speed  of  train 
was  approximately  44  miles  per  hour  when 
the  derailment  occurred. 

A  joint  field  survey  made  by  the  engi- 
neering forces  from  the  chief  engineer's  and 
division  offices  revealed  extensive  damage  to 
the  entire  structure,  with  particular  concen- 
tration of  damage  to  the  first  three  spans. 

The  load  of  concrete  pipe  which  struck 
the  signal  tower  just  north  of  the  bridge 
also  hit  the  end  post  of  the  first  truss  span 
and  led  to  the  derailment  and  piling  up  of 
cars  throughout  the  length  of  the  bridge. 
After  the  wreck  the  cars  were  found  to  be 
either  piled  up,  bunched  together  or  shoved 
through  the  truss  members  of  spans  1,  2, 
and  3  with  some  cars  partly  resting  on  the 
bridge  and  in  the  river. 

Span  1:  Major  truss  members  were  sev- 
ered or  badly  damaged,  including  four  han- 
gers, one  vertical  post,  three  diagonals,  one 
collision  strut  on  west  truss;  one  end  post, 
one  hanger,  three  vertical  posts  and  five 
diagonals  on  east  truss.  Floor  beam  brackets 
and  vertical  gusset  plates  damaged  at  five 
panel  points.  Both  bottom  chords  slightly 
bent  and  distorted  and  intermediate  portals 
damaged.    All  ties  broken  or  badly  damaged. 

Span  2:  Floor  system  completely  demol- 
ished between  panel  points  L4  and  L7  and 
bottom  chord  severed  on  west  truss  between 
these  same  panel  points.  Members  U5-L5, 
U5-L6,  U6-L6  and  U7-L7  severed  or  badly 
damaged  in  both  trusses.  U3-L3,  U7-L6  and 
traction  strut  on  west  truss  span  damaged. 
All  ties  on  span  broken  or  missing. 

Two  hangers,  two  vertical  posts,  two  diag- 
onals and  traction  strut  severed  or  damaged 
on  east  truss.  Bottom  chord  on  east  truss  dis- 
torted and  bent  between  panel  points  L4 
and   L8. 

Span  3:  Two  vertical  posts,  two  hangers 
and  two  diagonals  damaged  on  west  truss. 
Top  flanges  and  portion  of  webs  on  six 
intermediate  floor  beams  bent  three  to  six 
inches.  All  stringer  laterals  except  those  in 
end  panels  bent  and  damaged.  All  ties 
broken.  This  span  was  knocked  transversely 
three  inches.  Two  hangers  and  one  vertical 
post  damaged  in  east  truss. 

Spans  4,  5,  6,  and  7:  All  ties  on  spans 
4,  5,  6  and  three-fourths  of  those  on  swing 
span  7  were  broken  or  badlv  damaged.  Han- 
ger Ul-Ll,  diagonal  U1-L2"  and  post  U2-L2 
on  north  arm  of  east  truss  of  swing  span  7 
were  severely  damaged. 

As  a  result  of  this  inspection,  the  decision 
was  reached  that  in  order  to  handle  rail 
traffic  span  2  was  to  be  dismantled  and  re- 
placed with  a  temporary  timber  trestle,  false- 
work was  to  be  placed  under  spans  1  and  3 
to  support  the  floor  systems  and  three  dam- 
aged truss  members  on  the  swing  span  were 
to   be   replaced.     Repairs   were   accomplished 


for  the  restoration  of  this  bridge  by  care- 
fully planning  each  step. 

Here  is  the  procedure  followed: 

Span  1:  Derailed  cars  removed  by  L&N's 
on-track  wrecker  and  crane.  Lower  chords 
falseworked  to  support  floor  system,  using 
blocking  from  ground  line  at  three  panel 
points  and  driving  a  cluster  of  four  piles 
spaced  on  four-foot  centers  with  floating 
driver  at  all  other  intermediate  panel  points. 
Piles  capped  and  falsework  blocked  tight 
under  lower  chords  and  floor  beams.  Ties 
and  rail  replaced  as  work  progressed  toward 
span  2. 

Spans  8  and  9:  Derailed  cars  removed  by 
L&N's  on-track  wrecker  and  broken  ties  re- 
placed. 

Span  7  (swing  span):  Damaged  ties  re- 
placed on  south  arm  of  swing  span.  One 
derailed  car  removed  by  L&N's  on-track 
wrecker.  Ties  replaced  on  north  arm,  using 
Burro  crane.  Panel  points  1  and  2  on  north 
arm  of  east  truss  falseworked.  A  cluster  of 
four  timber  piles  spaced  on  four-foot  centers 
were  driven  with  floating  pile  driver  at  these 
panel  points.  Piles  capped  and  temporary 
blocking  placed  under  lower  chord  at  above 
points.  This  work  permitted  the  handling 
of  heavy  equipment  over  draw  span,  per- 
mitted the  opening  of  draw  for  passage  of 
river  traffic  and  the  removal  and  replace- 
ment of  three  damaged  truss  members. 

Spans  6,  5,  and  4:    All  broken  ties  were 


Restoring  Damaged  Bridges 


15 


replaced  on  these  spans  up  to  derailed  cars 
on  north  half  of  span  4,  using  Burro  crane. 
L&N's  on-track  wrecker  removed  derailed 
cars  on  span  4  and  Burro  crane  replaced 
remainder  of  ties  up  to  span  3. 

Span    3:    A    cluster   of   four   timber    piles 


Forty  cars  of  the  142-car  fast  freight  train 
piled  up  on  L&N's  nine-span  truss  bridge  over 
the  Tensas  river  near  Mobile,  Ala. 


spaced  on  four-foot  centers  was  driven  at 
all  intermediate  panel  points  with  floating 
pile  driver.  Due  to  severe  damage  to  all 
intermediate  floor  beams,  eight  8-inch  by 
16-inch-long  timber  stringers  were  placed 
parallel  at  each  intermediate  floor  beam 
with  ends  founded  on  pile  clusters,  and 
falsework  securely  blocked  under  ends  of  all 
steel  stringers  and  at  lower  chords.  Demol- 
ished cars  were  removed  with  floating  equip- 
ment and  derailed  cars  with  L&N's  on-track 
wrecker.  All  broken  ties  replaced  with  Burro 
crane  up  to  span  2. 

Span  2:  Work  on  this  span  was  progressed 
at  the  same  time  as  on  spans  1  and  3.  A 
cluster  of  four  timber  piles  spaced  on  four- 
foot  centers  were  driven  at  five  intermediate 
points  and  a  six-pile  cluster  driven  at  an- 
other panel  point  with  floating  pile  driver. 
Piles  were  capped  and  falsework  blocked  up 
securely  under  lower  chords  of  both  trusses 
to  stabilize  this  span  while  being  burned 
down.  Large  sections  of  the  trusses  and  floor 
system  were  cut  by  acetylene  torch,  handled 
with  a  floating  crane  and  placed  on  barges. 
This  span  was  replaced  with  a  temporary 
open-deck  timber  trestle,  using  four-pile 
bents  spaced  on  121/^ -foot  centers  with  three 
8-inch  by  16-inch  timber  stringers  per  rail. 
Piles  were  driven  with  the  road's  on-track 
pile  drivers  working  from  each  end  of  span 
2  and  material  handled  from  the  barge  with 
the  floating  crane.  Demolished  cars  and 
other  debris  on  this  span  and  in  the  river 
were   removed    with   the    floating   crane    and 


3S-  * 
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placed  on  a  barge.  A  tank  car  containing 
sulphur  dioxide  was  salvaged  fiom  the  river 
at  this  location. 

Equipment  and  personnel  other  than  the 
railroad's  used  in  removing  wreckage,  han- 
dling certain  material,  driving  piles,  dis- 
mantling span  2,  are  as  follows: 

(  1 )  Ernest  Construction  Co.,  Mobile,  fur- 
nished two  floating  cranes  with  crews  and 
supervisors  and  were  used  as  pile  drivers  to 
work  with  railroad  forces  in  driving  piles 
and  placing  falsework  for  support  of  the 
damaged   spans. 

(2)  The  Atlantic  &  Gulf  Stevedor  Co., 
New  Orleans,  supplied  two  floating  cranes, 
each  with  necessary  crew  and  supervisor,  also 
manpower  for  operation  of  its  own  tug, 
cranes  and  barges.  These  floating  cranes  re- 
moved some  30  of  the  derailed  cars  and 
other  debris  from  the  bridge  and  the  river 
and  assisted  in  handling  the  large  sections 
of  cut  up  steel  in  the  dismantling  of  span  2. 

(  3  )  The  American  Bridge  Division  of  the 
U.  S.  Steel  Co.  supplied  supervision  and  steel 
workers  for  dismantling  span  2  and  the  re- 
moval and  replacement  of  the  three  damaged 
truss  members  of  the  draw  span. 

(4)  The  Mobile  Ship  Repair  Co.  sup- 
plied a  floating  crane  that  was  used  to  re- 
move some  of  the  derailed  cars  from  span  3- 

All  temporary  repairs  were  carried  out  by 
the  railroad's  division  forces  with  headquar- 
ters at  Mobile.  Assistance  at  supervisory  level 
came  from  the  chief  engineer's  office  at 
Louisville. 

The  work  was  organized  into  two  12-hour 
shifts  per  day.  Frequent  conferences  were 
held  by  the  railroad's  supervisory  forces  and 
representatives  of  the  various  contractors  to 
discuss  the  work  and  the  progressive  steps 
to  be  taken. 

To  simplify  the  planning  of  the  work  and 
the  recording  of  its  progress,  all  supervisory 
personnel  were  furnished  an  outline  of  the 
work  to  be  done,  including  simplified  draw- 
ings of  each  span.  This  outline  provided 
space  to  mark  the  progress  and  to  record  the 
dates  on  which  the  various  items  of  work 
were  completed. 

The  rapid  progress  of  the  repairs  which 
enabled  the  bridge  to  be  opened  to  traffic 
in  such  a  short  time  was  the  result  of  the 
following  favorable  conditions: 

(  1 )  Close  cooperation  between  all  par- 
ties involved  on  the  job. 

(2)  Availability  of  a  large  emergency 
stock  of  timber  material  at  Mobile,  which 
was  moved  on  barges  to  the  bridge  site  for 
use  as  required  in  making  repairs. 

(3)  Availability  of  good  equipment,  both 
from  the  contractors  and  the  railroad. 

(  4 )    Perfect  weather. 

(5)  Sufficient  depth  of  water  (16  to  18 
feet)  which  permitted  unrestricted  use  of 
floating  equipment. 


Other  aids  used  included  a  floodlighting 
system,  walkie-talkies,  numerous  small  boats 
and  a  professional  diver. 

The  bridge  was  opened  for  traffic  at  11:40 
p.m.,  May  8,  1962,  just  10  days  after  the 
derailment.  Speed  of  all  trains  was  held  to 
10  mph. 

The  damaged  portion  of  this  bridge  was 
replaced  with  nine  75V2-foot,  single-track, 
deck-girder  spans,  founded  on  present  ma- 
sonry piers  and  abutments  and  on  six  new 
concrete-pile  piers.  Completion  date  was 
August  30,  1963. 

Mr.  Johnson's  talk 

The  restoration  of  damaged  bridges  could 
be  a  very  broad  subject,  but  1  will  confine 
my  presentation  to  emergency  situations — ■ 
steps  to  be  taken  to  organize  restoration  oper- 
ations and  the  obtaining  of  the  necessary  ma- 
terials, equipment  and  men  to  accomplish  the 
restoration.  Usually,  the  prime  consideration 
is  to  close  the  gap  between  rail  ends,  to  per- 
mit the  resumption  of  traffic  as  quickly  as 
possible. 

Of  course,  you  are  all  aware  that  emer- 
gency situations  involving  bridges  can  be 
caused  by  many  things.  Some  of  the  more 
common  are  washouts,  scour  undermining 
supports,  burnouts,  drift,  derailments,  tor- 
nadoes, hurricanes,  runaway  water  craft, 
shifted  loads,  etc. 

It  seems  that  these  emergencies  always  oc- 
cur at  night,  over  the  weekend  or  on  a  holi- 
day, and  usually  at  a  time  when  the  weather 
is  most  severe  and  unfavorable.  Furthermore, 
it  is  not  usual  that  the  first  report  you  get 
of  damage  is  sketchy  and  inaccurate.  It  was 
only  recently  that  the  first  word  I  received 
located  the  damaged  structure  where  we  have 
from  two  to  three  bridges  per  mile.  The  sec- 
ond report  indicated  that  the  derailment  took 
place  some  five  or  six  miles  from  the  first 
location  in  a  straight  track  area  without 
bridges;  but  it  was  only  a  matter  of  another 
hour  or  so  that  we  had  pin-pointed  the  loca- 
tion at  a  truss  bridge. 

Even  though  the  initial  reports  do  not  give 
you  the  extent  or  details  of  the  damage,  there 
are  many  things  to  which  you  can  give  your 
immediate  attention.  If  a  timber  bridge  is 
to  be  restored,  the  procedure  is  usually  less 
complicated  than  with  a  permanent-type 
structure,  but  it  does  involve  a  review  of 
office  records,  particularly  those  pertaining 
to  penetration,  from  which  piles  of  proper 
length  can  be  ordered.  Before  ordering  tim- 
ber, the  question  of  redriving  with  new  pil- 
ing or  cutting  off  and  framing  on  the  old 
pile  stubs  must  be  resolved.  Usually,  replace- 
ment in  kind  with  treated  material  will  be 
the  more  satisfactory,  and  ultimately  the 
most  economical. 

Concrete  damage  requiring  emergenq'  re- 
pairs or  replacement  is  usually  confined  to 
the  substructure,  piers  and  abutments.  If 
the  pier  has  been  damaged  by  fire,  probably 
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all  that  is  immediately  required  is  removal  of 
the  damaged  concrete  and  the  bridge  seat 
leveled  up  to  take  timber  blocking.  If  a  pier 
has  been  washed  out,  temporary  replacement 
will  probably  be  by  pile  piers  to  support  a 
steel  span,  usually  I-beams,  straddling  the 
concrete-pier  area.  If  the  original  superstruc- 
ture can  be  reclaimed,  the  I-beams  will  have 
to  be  of  sufficient  strength  to  support  the 
end  bearing  of  the  superstructure. 

When  a  steel  bridge  is  involved,  the  prob- 
lem of  restoration  is  obviously  more  complex 
than  that  of  timber.  The  damage  is  usually 
more  extensive  and  assistance  will  be  re- 
quired from  the  bridge  office.  Although 
my  following  remarks  will  be  directed  pri- 
marily toward  steel-bridge  damage  requiring 
emergency  restoration,  nevertheless,  many  of 
the  questions  and  statements  pertain  to  other 
types  of  structures  as  well. 

Check  all  information  you  have  on  a 
structure  by  reviewing  your  files,  plans  and 
inspection  reports.  Determine  the  dead-load 
reactions,  weights  of  individual  members,  the 
type  of  foundation,  etc.  Is  the  bridge  on  rock 
or  piling?  If  on  piling,  what  is  the  nature 
of  the  underlying  material?  Will  long  piling 
be  required  or  will  minimum  penetration  be 
sufficient? 

As  soon  as  the  pile  lengths  have  been 
determined,  advise  the  stores  or  purchasing 
department  of  your  needs,  so  that  they  can 
check  their  stock.  If  they  cannot  furnish 
exactly  what  is  required,  they  may  be  able 
to  furnish  acceptable  substitutes  or  they  may 
have  to  arrange  for  purchase.  Second-hand 
bridge  timbers  and  ties  are  usually  available 
on  the  division.  These  should  be  loaded  and 
shipped  for  use  as  blocking  or  cribbing. 

Check  the  labor  situation  with  your  divi- 
sion people.  Do  they  have  a  sufficient  force 
available  or  will  men  have  to  be  moved  in 
from  other  locations?  A  whole  line  steel 
bridge  gang  or  gangs  will  normally  be  re- 
quired. These  gangs  are  usually  self-suffi- 
cient, as  far  as  tools  and  equpiment  are  con- 
cerned. These,  and  many  more  questions 
can  be  answered,  even  before  knowing  all 
of  the  details  of  the  damage. 

Of  course,  it  is  desirable  to  know  the  de- 
gree or  extent  of  damage  as  early  as  possible. 
If  the  trusses  or  girders  have  been  knocked 
off  the  supporting  piers,  or  a  pier  has  been 
washed  out,  will  it  be  possible  to  reclaim 
and  re-use  the  old  spans?  Will  it  be  pos- 
sible to  restore  the  steel  on  the  old  piers, 
or  will  the  removal  of  the  old  steel  be  neces- 
sary before  the  opening  can  be  bridged? 


In  the  case  of  a  derailment,  there  are 
many  questions,  including  those  I  have  just 
mentioned,  that  cannot  finally  be  resolved 
until  the  wreck  is  cleared,  so  that  the  dam- 
aged structure  can  be  inspected.  Furthermore, 
quite  otten  work  of  reconstruction  cannot  be 
started  until  the  wreck  has  been  cleared;  but 
during  this  period,  you  should  be  planning 
your  method  of  restoration  by  anticipating 
the  various  conditions  which   could   exist. 

On  a  single-track  main  line  where  detour 
arrangements  are  not  good,  the  prime  con- 
sideration is  to  close  the  gap  with  the  great- 
est possible  speed.  If  the  damage  has  oc- 
curred in  double-track  territory,  every  effort 
should  be  made  to  get  one  track  open,  after 
which  consideration  can  be  given  to  the 
restoration  of  the  second  track  by  a  more 
permanent-type   bridge   replacement. 

The  method  to  be  used  and  the  permissible 
time  limitation  to  restore  a  main-line  or  a 
branch-line  bridge  could  vary  a  great  deal, 
depending  in  a  large  measure  on  the  avail- 
ability or  a  good  detour  route.  A  good  de- 
tour route  will  reduce  the  pressure  in  connec- 
tion with  getting  the  line  open.  It  may  per- 
mit working  the  men  only  during  daylight 
hours — possibly  not  more  than  two  shifts 
and  not  over  8  to  10  hours  to  a  shift.  The 
efficiency  of  labor  at  night  under  poor  light- 
ing conditions  does  not  approach  that  of 
labor  working  during  daylight  hours.  The 
quality  and  quantity  of  work  done  during 
daylight  is  vastly  superior  to  that  done  at 
night. 

The  cost  of  restoration  is  important.  It  is 
just  as  important  to  save  money  in  this  type 
of  an  operation  as  in  any  other.  There  are 
many  locations  where  the  cost  of  detouring 
trains,  or  time  lost  in  moving  trains,  is  not 
excessive.  At  such  locations.,  long  hours  of 
overtime  at  penalty  rates  should  be  held  to 
a  minimum. 

The  removal  of  wreckage  is  usually  the 
responsibility  of  the  mechanical  department; 
but  it  is  well  [for  representatives  of  the  en- 
gineering department]  to  be  on  hand  dur- 
ing this  operation  to  see  that  unnecessary 
damage  is  not  done  to  re-useable  bridge  units. 

There  is  not  enough  time  allotted  to  me 
to  go  into  details  of  equipment  requirements, 
but  when  working  at  night  have  an  elec- 
trician on  the  job  to  see  that  the  generators 
and  lighting  system  function  at  all  times. 
It  is  during  emergencies  that  otherwise  re- 
liable equipment  develops  trouble. 


Abstract  of  Addresses  Delivered  Before  the 
Joint  Sessions 


The  first  featured  speaker  at  the  joint 
session,  held  on  October  14,  was  J.  H.  Lloyd, 
vice  president  operation,  Missouri  Pacific, 
who  spoke  on  "Today  is  tomorrow."  His 
address  included  the  following  comments: 

Remarks  by  J.  H.  Lloyd 

I  consider  an  invitation  to  talk  before 
and  meet  with  a  group  of  maintenance-of- 
way  suoervisors,  such  as  this,  a  pleasure  and 
wish  for  you  the  most  successful  convention 
that  you  have  had.  Your  convention  being 
held  concurrently  with  the  American  Rail- 
way Progress  Exposition  gives  each  of  you 
the  opportunity  to  view  the  most  modern 
equipment  of  today  designed  to  meet  the 
ever  changing  maintenance  requirements  of 
tomorrow.  Maintenance  is  becoming  one  of 
the  most  interesting  and  fastest  changing 
subjects  in  the  art  of  railroading.  Looking 
back  over  the  events  of  railroad  history  one 
might  well  conclude  that  the  past  was  the 
most  interesting  and  the  fastest  moving.  It 
certainly  has  been  a  period  of  accomplish- 
ment, but  it  has  only  paved  the  way  for 
much  greater  advancements.  True,  the  past 
was  impressive,  but,  as  necessity  requires, 
we  can  change  more  radically  in  the  next 
ten  years  and  we  must.  If  our  present  meth- 
ods are  obsolete,  then  we  are  the  people 
to  change   them. 

Recent  equipment  developments  have  been 
outstanding,  still  they  are  not  adequate  for 
today,  because  of  the  rapidly  changing  con- 
ditions which  are  creating  a  demand  for  cost 
savings,  production  line  techniques  and  a 
trained  organization  to  carry  out  specific 
plans.  We  have  a  strong  need  for  track 
equipment  that  requires  minimum  mainte- 
nance and  parts  replacement.  Knowing  to- 
day's track  problems,  what  can  we  as  mainte- 
nance men  do  to  help  improve  our  situation 
and  find  answers  to  these  problems  for  to- 
morrow? 

First,  we  are  being  called  upon  to  increase 
output  and  to  operate  on  reduced  budgets. 
Also  the  new  equipment  is  adding  new  and 
increased  maintenance  problems.  Perhaps,  to 
solve  these  questions,  we  should  ask  ourselves 
if  we  have  production  control.  Such  control 
can  optimize  manpower  and  materials,  and 
increases  the  availability  of  equipment.  Have 
we  adopted  modern  planning  and  scheduling 
techniques  that  assure  completion  of  the 
projects?  Have  we  scheduled  our  expensive 
machines  24  hours  per  day?  If  we  have,  are 
the  hours  scheduled  in  proper  sequence?  Do 
we  need  lining  machines  in  our  24-hour 
surfacing  gangs  working  24  hours  also? 
What  system  do  you  have  for  determining 
priority  of  work?  If  you  have  an  industrial 
engineering  group,  and  I  am  satisfied  most 
of  you  do,  I  suggest  you  put  them  to  work. 


The   results  can   be  most  revealing. 

After  we  secure  proper  scheduling,  I  sug- 
gest we  insist  on  quality  control.  This  means 
personal  inspection,  and,  of  course,  this 
rests  with  you  gentlemen.  It  is  not  a  simple, 
easily-learned  technique.  Yes,  we  must  have 
standards,  and  all  of  us  must  familiarize  our- 
selves with  them,  and  then,  perhaps,  the 
most  important  thing  is  to  see  that  they  are 
carried  out.  You  cannot  do  this  from  a 
swivel  chair. 

My  second  challenge  concerns  prestressed 
concrete  bridge  and  building  construction.  I 
hope  you  have  all  read  the  economics  in- 
volved. Have  we  availed  ourselves  of  all  the 
opportunities  of  using  this  type  construction? 

My  third  challenge  results  from  a  recent 
issue  of  Railway  Age  which  suggests  a  new 
approach  for  owning  and  managing  railroad 
work  equipment  and  roadway  machines.  Bas- 
ically it  involves  setting  up  within  the  cor- 
porate body  an  organization  that  would  rent 
the   equipment   to   the    using   department. 

This  idea  appeals  to  me,  as  we  must  not 
overlook  the  expense  that  accompanies  our 
mechanization  age.  Idle  machines  carry  the 
burden  of  ownership  costs,  such  as  interest, 
depreciation,  obsolescence,  ere.  We  no 
longer  can  afford  to  take  the  attitude  that 
mechanization  has  paid  its  way  and  leave 
it  at  that.  A  system  such  as  suggested  would 
force  the  user  of  the  equipment  to  estimate 
and  control  job  costs  more  accurately  because 
of  rental  rates.  The  user  would  be  able  to 
make  an  economic  evaluation  on  a  competi- 
tive basis.  What  would  this  do  for  manage- 
ment, you  might  ask?  It  would  help  deter- 
mine the  risk  factor  in  appropriating  capital 
funds  for  new  equipment.  It  would  help 
identify  very  quickly  any  specific  type  of 
machine  that  is  not  paying  its  way. 

To  provide  the  proper  climate  we  need 
genuine  two-way  communications.  It  is  ap- 
parent to  me  that  employees  want  and  need 
information.  They  do  not  like  being  unin- 
formed. Furthermore,  effective  communica- 
tion can  be  a  key  to  employee  motivation. 
Employees  clearly  want  better  communica- 
tions. They  want  to  feel  they  can  get  infor- 
mation when  they  want  it,  have  access  to 
the  facts  at  all  times.  They  are  curious  but 
also  they  want  to  do  a  better  job. 

It  is  true  that  we  rail  officers  cannot  ex- 
periment as  fully  as  we  used  to.  Union  spon- 
sored rules  make  it  difficult  to  introduce 
new  practices.  But  when  each  of  these  limits 
has  recently  been  modified  few  officers  have 
explored  actively  the  possibilities,  particularly 
the  technological  possibilities,  which  are  now 
open  to  them.  Railway  officers  seem  too 
little  interested  in  pursuing  all  the  possi- 
bilities that  technology  might  offer  them. 
The  solution,  as  I  see  it,  to  this  problem 
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is  that  we  railroaders  must  accept  techno- 
logical competence  as  our  major  concern. 
We  cannot  be  expected  to  pursue  a  course 
which  offers  gain  primarily  to  others.  If 
this  change  is  to  come  it  will  have  to  come 
in  part  from  other  interested  parties  out- 
side the  railroads.  This  is  where  you  supply 
people  come  in.  Good  communication  be- 
tween railway  department  heads  and  your- 
self will  insure  direct  benefits  to  your  indus- 
try as  well.  As  with  the  introduction  of  any 
new  device,  the  workers'  attitude  may  be 
antagonistic.  Habit  patterns  are  difficult  to 
change.  We  may  consider  only  the  short 
run  implications  and  not  realize  that  intro- 
duction of  a  new  technique  will  make  our 
industry  more  competitive.  It  is  ironic  that 
many  of  our  people  who  would  be  benefited 
are  reluctant  to  introduce  or  use  a  new  de- 
velopment. We  need  your  help  to  entirely 
revamp  our  maintenance  procedures  and  use 
new  tools  so  that  we  are  performing  better 
and  at  lower  costs.  The  only  reason  railroads 
still  exist  today  is  because  of  the  immeasur- 
able technical  skills,  imagination  and  deter- 
mination expended  by  all  of  us  the  last  25 
years.  We  on  the  MoPac  consider  new  ideas 
and  technological  improvement  imperative  in 
today's  art  of  railroading.  You  gentlemen 
have  an  obligation  to  bring  your  improve- 
ment ideas  to  railway  management.  We  de- 
pend on  you  to  provide  plans  for  cost  re- 
duction and  improved  equipment  availability. 
Both  supply  and  railway  officers  must  work 
closely  together  as  both  are  mutually  ben- 
efited. 

Mechanization  will  continue  through  the 
orocess  of  evolution.  Nothing  or  no  one  can 
stop  the  constantly  increasing  momentum  of 
mechanization.  Ignorance,  reluctance  to 
change,  selfishness  and  apathy  may  dam  it 
up  momentarily  but  it  cannot  be  stopped. 
We  must  move  with  it  or  lose  our  futures  to 
competition. 

Our  aim  as  railway  supervisors  should  be 
to  free  our  properties  from  increasing  costs. 
Only  adequate  earnings  can  make  it  possible 
to  buy  modern  machines.  We  need  your 
imagination  and  ingenuity. 

Remarks  by  J.  H.  McKenzie 

Following  Mr.  Lloyd's  address  those  at- 
tending the  joint  session  heard  a  talk  by 
J.  H.  McKenzie,  president,  St.  Louis  South- 
western. Mr.  McKenzie  discussed  Japan's 
new  high-speed  Tokaido  Line.  His  address 
was  entitled  "What  you  can  do  with  the 
know-how  if  you  have  the  Yen."  Here  are 
some  excerpts   from   this   talk: 

I  spent  several  days  in  August  of  this  year 
with  President  Ishida  and  other  officers  of 
the  Japanese  National  Railways  in  going  over 
their  new  Tokaido  Line,  and  it  can  best  be 
described  as  simply   fabulous. 

The  belt  area  between  Osaka  and  Tokyo, 
which  is  more  than  300  miles  in  length, 
contains  40%  of  the  nation's  population  and 


70%  of  the  country's  industrial  output.  The 
yearly  increase  in  JNR's  passenger  traffic  in 
this  area  has  been  as  high  as  7.6%  and  as 
much  as  4.8%  increase  in  freight  business. 
There  is  simply  not  enough  capacity  left  in 
sheir  present  trackage  between  Tokyo  and 
Osaka  to  handle  the  business  which  consists 
of  as  many  as  130  trains  one  way  or  260 
trains  both  ways  a  day,  and  with  the  poor 
highway  system  and  insufficient  automobiles, 
buses  and  trucks,  they  have  no  alternative 
other  than  to  build  more  railroad.  This, 
therefore,  is  the  reason  for  the  new  Tokaido 
Line  which  they  are  estimating  will  have 
three  times  the  capacity  of  the  present  line. 

The  new  line  is  320  miles  long  and  is 
double  tracked.  It  is  25  miles  shorter  than 
the  present  line.  About  40  miles,  or  approxi- 
mately 13%  of  the  new  line,  is  constructed 
in  tunnels,  of  which  the  longest  is  about  4.9 
miles.  The  total  length  of  the  elevated  struc- 
tures, including  tracks  on  embankment,  is  57 
miles  or  18%  of  the  total  length.  There  are 
11.6  miles  of  bridges  which  comprise  about 
4%  of  the  length  of  the  line. 

While  all  of  the  present  railroad  in  Japan 
is  3-foot  6-inch  gauge,  the  new  line  will 
be  standard  gauge,  that  is,  4  feet  8Y2  inches 
and  the  tracks  will  be  spaced  at  13-foot  9-inch 
centers.  Except  for  station  locations,  the  max- 
imum curvature  is  42  min  and  the  maximum 
superelevation  is  7.2  inches.  The  new  grade 
is  limited  to  1.5%  and  vertical  curves  to  a 
radius  of  33,000  feet,  and  incidentally  this 
looks  rather  sharp  when  the  train  gets  up  to 
125  miles  per  hour.  The  rail  will  be  107 
pounds  to  the  yard  and  welded  in  one  mile 
strings  with  insulated  and  expansion  joints 
provided  at  each  rail  end. 

Concrete  ties  with  rubber  pads  have  been 
used  throughout,  except  at  the  insulated 
joints,  turnouts  and  bridges  where  hardwood 
ties  are  used.  They  estimate  the  life  of  their 
wooden  ties  at  ten  years.  The  tie  has  more 
merit  than  the  type  of  fastening  used,  and 
they  may  experience  some  difficulty  in  main- 
taining the  clip  devices  which  incidentally 
serve  as  rail  anchors  as  well  as  holding  the 
rail  to  the  tie.  Their  engineers  state  that  the 
concrete  tie,  not  including  the  fastening  de- 
vice, was  costing  them  three  times  that  of 
a  wooden  tie,  or  aoproximately  $8.35  each. 
The  fastenings  are  costing  them  about  $6.00, 
in  addition  to  the  cost  of  the  concrete  tie. 

No  timber  trestles  whatever  are  used  on 
the  new  line  and  outside  of  concrete  and 
metal  culverts,  their  bridge  openings  consist 
mainly  of  prestressed  concrete  girders,  plate 
girders,  truss  spans  and  manv  continuous 
truss  scans.  On  spans  below  80  feet  in  length, 
nrestressed  concrete  girders  have  been  used. 
Plate  girders  are  us^d  in  scans  from  80  feet 
to  120  feet  in  length.  Most  of  the  members 
on  truss  spans  above  the  floor  system  are 
constructed  with  I-beams  not  using  built-uo 
or  latticed  members.  They  have  used  stand- 
ard components  to  the  extent  possible  in  their 
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bridge  construction,  and  truss  spans  vary 
from  130  feet  to  approximately  210  feet. 
Their  bridges  and  supporting  structures  are 
all  steel  or  concrete  designed  for  33,000- 
pound  axle  loads  with  impacts  varying  be- 
tween 30  and  60%.  This  is  about  one-half 
of  the  load  for  which  we  design  railroad 
bridges  in  our  country.  They  permit  shop 
welding  but  in  the  field  connections  have 
to  be  made  with  high  tension  bolts  or  rivets. 

They  found  at  extremely  high  speeds  there 
was  a  noticeable  impact  coming  off  the  em- 
bankment and  onto  the  bridge.  To  overcome 
this  and  the  unequal  settlement  that  was 
obtained,  the  end  of  the  embankment  is 
being  sloped  towards  the  foot  of  the  back 
side  of  the  abutment  making  an  angle  of 
45  degrees,  and  this  space  is  then  filled  with 
gravel.  They  believe  this  will  eliminate 
pumping  action  immediately  behind  the  bulk- 
head and  provide  a  much  better  transition 
from  the  softer  embankment  to  the  solid 
bridge.  I  do  not  know  just  how  this  will 
work  out,  but  it  certainly  appears  to  be  a 
sound  and  practical  idea,  and  we  may  benefit 
by  doing  the  same  thing  where  we  have  poor 
embankment  conditions  behind  abutments  on 
our  railroads.  Their  high  speeds  also  elimi- 
nate using  camber  in  any  of  their  spans,  and 
those  that  I  inspected  were  completely  level 
irrespective  of  the  length  of  the  bridge. 

Their  ballast  is  crushed  stone  and  is  en- 
tirely too  large  for  making  fine  raises.  It  is 
graded  down  to  about  one-quarter  of  an 
inch,  but  has  a  high  percentage  of  rock  as 
large  as  4  to  41/2  inches. 

The  construction  of  the  new  Tokaido  Line 
was  commenced  in  April,  1959-  They  expect 
to  have  it  complete  by  July  of  next  year  and 
in  operation  for  visitors  coming  to  Japan  for 
the  Olympic  Games.  When  I  was  in  Japan 
in  August,  they  had  only  a  few  short  stretches 
of  the  line  complete,  including  the  23-mile 
test  section  just  north  of  Odawara.  While 
work  is  going  on  continuously  over  every 
section  of  the  line,  it  is  difficult  to  see  how 
they  can  possibly  complete  the  work  remain- 
ing between  now  and  next  July. 

The  line  as  described  above  was  estimated 
as  far  back  as  1961  to  cost  about  $485,000,- 
000.  It  is  now  estimated  to  run  in  the 
neighborhood  of  $900,000,000  and  will  no 
doubt  exceed  the  billion-dollar  mark  before 
it  is  completed.  In  the  320  miles  between 
Tokyo  and  Osaka  there  will  be  ten  inter- 
mediate passenger  stations  but  only  two  in- 
termediate freight  depots.  The  super-limited 
express  trains  will  stoo  only  at  one  of  the 
intermediate  stations,  that  being  Nagoya.  The 
traveling  time  for  these  super-limited  express 


trains  over  the  320  miles  with  the  one  station 
stop  will  be  three  hours  flat,  and  four  hours 
for  the  limited  express  trains  which  will  stop 
at  all  ten  stations. 

For  the  freight  trains  using  the  line,  it  will 
take  5V2  hours  to  make  the  entire  distance 
of  320  miles.  While  the  schedules  of  their 
passenger  trains  call  for  maximum  speeds  of 
124  miles  per  hour,  the  maximum  speed 
for  freight  trains  will  be  about  80  miles  per 
hour.  The  passenger  trains  will  have  the 
line  exclusively  for  their  operation  from  early 
morning  to  midnight.  Between  midnight  and 
early  morning,  the  line  will  be  used  for 
freight  trains.  The  minimum  headway  per- 
mitted will  be  five  minutes  as  compared  to 
two  minutes  on  some  of  their  commuter  runs 
now  operating  into  the  Tokyo  station. 

The  new  line  is  designed  for  maximum 
speeds  without  restrictions  and  there  are  no 
crossings  at  grade  whatever  for  the  full  length 
of  the  line.  All  trains  to  be  operated  on  the 
new  line  will  be  multiple  unit  electric  rail 
cars.  This  will  be  true  for  both  passenger 
and  freight  trains.  Passenger  trains,  as  pre- 
viously stated,  will  consist  solely  of  motored 
coaches.  The  cars  will  be  80  ieet  long  and 
seat  100  passengers.  Their  reason  for  using 
electric  rail  cars  as  compared  to  the  conven- 
tional locomotive  trains  is  that  it  permits 
lighter  type  of  construction  and  less  mainte- 
nance on  track,  because  the  weight  of  the 
train  is  lighter  with  the  motive  power  dis- 
tributed over  the  whole  train  and  the  load 
shared  evenly  by  all  axles.  For  this  reason, 
they  were  able  to  design  all  of  their  bridges 
and  structures  for  axle  loads  not  exceeding 
33,000   lbs. 

The  maintenance  of  the  track  presents  a 
most  difficult  problem  on  the  new  line  on 
account  of  the  traffic  that  it  will  be  carrying. 
The  basic  plan  is  complete  track  removal 
on  a  10-year  cycle  with  a  2-year  cycle  general 
overhaul.  The  track  work  will  be  accom- 
plished during  the  three-hour  headway  every 
midnight  and  the  eight-hour  headway  once 
a  week  which  is  set  aside  by  suspending 
freight  operations. 

In  closing  I  would  like  to  say  that  while 
the  JNR's  objective  is  entirely  different  from 
ours  in  trying  to  handle  more  passengers  in 
less  time  and  with  freight  operations  more 
or  less  secondary,  they  are  doing  a  wonderful 
job  in  meeting  their  problems.  I  sincerely 
hope  that  they  are  able  to  complete  the  work 
and  have  the  new  Tokaido  Line  in  operation 
for  the  Olympics  next  year.  I  believe  it  will 
attract  as  much  interest  and  attention  as  the 
Olympic  Games  themselves. 
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P.  E.  Scites 

Chairman 

The  bridge  and  building  gang  of  the  pres- 
ent day  cannot  function  efficiently  without 
making  full  use  of  all  the  improved  tools 
and  equipment  that  are  available  on  todays 
market.  The  increased  labor  rates  and  subse- 
quent reduction  in  man-hours  available  has 
forced  the  complete  mechanization  of  these 
gangs  in  order  to  accomplish  the  required 
maintenance  work. 

Improvements  have  been  made  and  some 
new  tools  developed  during  recent  years,  but 
it  is  felt  by  many  observers  that  these  de- 
velopments pertaining  to  tools  for  bridge 
and  building  use  have  not  kept  pace  with 
those  available  for  roadway  and  track  pur- 
poses. 

Where  are  we? 

It  will  not  be  within  the  scope  of  this 
report  to  enumerate  all  the  tools  now  avail- 
able for  bridge  and  building  work,  but 
merely  to  call  attention  to  some  of  the  more 
recent  improvements  and  developments 
through  which  we  are  able  to  produce 
greater  efficiency  with  the  limited  manpower 
available  for  our  bridge  and  building  gangs. 


The  most  important  improvements  we  be- 
lieve have  come  through  the  changes  made 
in  weight  and  style  of  the  so-called  standard 
tools  that  have  been  with  us  for  a  number 
of  years.  These  include  power  saws,  drills, 
impact  wrenches,  hammers,  breakers,  jacks, 
wood  borers,  grinders,  etc.  Many  of  these 
have  been  reduced  in  weight  and  size  by  the 
use  of  alloy  metals  and  other  technological 
developments.  Many  have  also  been  designed 
for  higher  speeds  and  greater  durability. 

The  chain  saw  is  a  prime  example  of  im- 
proved weight  and  design.  When  first  put 
on  the  market  it  was  strictly  a  two-man  tool. 
At  the  present  time,  this  type  saw  is  available 
for  one-man  operation  in  a  variety  of  sizes 
with  either  self-contained  gasoline-engine 
drive,  or  for  power  take-off  from  units  fur- 
nishing pneumatic  or  electric  power. 

Another  improvement  of  note  is  in  the 
impact  wrench.  When  first  introduced,  these 
tools  were  heavy  and  required  gauges  for 
checking  torque  setting.  Now  they  are  avail- 
able in  much  lighter  weight  and  smaller  sizes 
and  with  positive  torque  setting.  Bolt  tight- 
ening can  be  accomplished  much  more 
quickly  and  easily  with  these  improved  tools. 
The  wide  use  of  high-tension  bolts  in  place 
of  rivets  has  increased  the  use  of  impact 
wrenches  to  a  great  extent  by  bridge  and 
building   gangs. 

Portable  hand  saws  have  been  made 
lighter  in  weight  and  more  efficient  cutting 
tools  compared  with  the  original  models.  By 
so  doing,  the  cutting  capacity  has  been  in- 
creased without  penalizing  the  operator  with 
excessive  weight. 

Drills  and  hammers  have  also  been  im- 
proved in  design  and  efficiency.  The  de- 
velopment of  masonry  drill  bits  for  use 
with  rotary  drills  provides  faster  and  easier 
means  of  setting  anchors,  especially  in  the 
smaller  sizes.  Electric  and  pneumatic  ham- 
mers are  still  preferred  for  drilling  larger 
holes  in  masonry.  Rock  drills  and  paving 
breakers  have  been  greatly  improved  in 
weight  and  design,  thereby  providing  higher 
operating   efficiency. 
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Recently  there  have  been  placed  on  the 
market  electric  rotary  drills  in  the  smaller 
sizes  with  built-in  power  units.  Power  is 
derived  from  a  small  storage  battery  which 
will  operate  about  six  hours  without  re- 
charging. Your  committee  does  not  have 
sufficient  information  to  evaluate  this  tool 
at  the  present  time  but  feels  that  it  has 
merits  for  use  in  certain  locations. 

A  tool  developed  in  recent  years  has  proven 
to  be  of  help  to  gangs  engaged  in  steel 
repairs,  provided  electric  power  is  available. 
This  tool  is  known  as  the  "magnetic  drill 
stand."  It  will  automatically  clamp  itself  to 
a  steel  member  in  either  horizontal  or  verti- 
cal position  and  thus  provide  faster  and  more 
accurate  field  drilling. 

Hydraulic  powered  tools  have  been  devel- 
oped in  recent  years  that  have  a  very  definite 
place  in  bridge  and  building  work.  These 
operate  smoothly  and  efficiently  and  are  very 
powerful.  Bolt  pullers,  bolt  cutters,  chord 
movers  and  jacks  are  essential  for  gangs  en- 
gaged in  bridge  and  trestle  work. 

Special  attention  is  called  to  the  newer 
type  of  hydraulic  jack  which  will  lift  from 
either  cap  or  toe  position.  These  jacks  are 
compact  and  fairly  light  in  weight  and  have 
been  found  excellent  for  renewing  bridge 
roller  nests  or  any  other  similar  operation 
involving  the  raising  of  girders.  Power  can 
be  supplied  from  a  small  remote  control 
pump  which  will  operate  two  jacks  simul- 
taneously either  up  or  down. 

Of  course,  we  should  not  fail  to  mention 
the  importance  of  larger  tools  and  equip- 
ment operated  by  hydraulic  power,  which 
have  been  improved  and  perfected  during 
more  recent  years.  Winches,  cranes,  plat- 
form lifts  and  numerous  variations  of  these 
basic  units  are  available  for  use  on  trucks 
and  many  other  types  of  mobile  units. 

Bridge  and  building  gangs  often  need  a 
suitable  tool  for  compacting  backfill,  install- 
ing driveways,  platforms,  etc.  Gasoline-pow- 
ered vibratory  compactors  are  now  available 
that  will  deliver  up  to  4,000  pounds  of 
centrifugal  force  at  7,000  vibrations  per  min- 
ute and  will  travel  at  a  rate  of  approximately 
50  feet  per  minute  while  compacting  crushed 
stone,  gravel,   sand   and   similar   materials. 

A  much  wider  use  is  now  being  made  of 
spraying  tools  because  of  recent  improve- 
ments that  have  been  made  in  design  and 
operating  efficiency.  Their  chief  uses  are  for 
applying  fire-retardant  coatings  to  timber 
bridge  decks,  painting  steel  bridges  and  other 
structures,  applying  roof  coaters  and  also  pre- 
heated materials  for  built-up  roofs.  Sand- 
blasting tools  have  also  been  improved,  which 
is  leading  to  their  wider  use  in  steel  and 
masonry  cleaning. 

There  has  recently  been  placed  on  the 
market  a  small  pneumatic  tool  called  the 
"needle  scaler"  for  use  in  cleaning  small 
areas  of  rust,  scale  and  weld  slag.  It  consists 
of  a  nest  of  19  small  rods  that  float  free  of 


each  other  at  the  contact  end.  These  are  se- 
cured to  a  replaceable  circular  cap  in  the 
gun.  This  tool  seems  to  be  very  efncient  for 
its  intended  purpose  of  cleaning  small  areas. 
There  is  a  possibility,  however,  that  this 
principal  could  lead  to  the  development  of 
a  more  efficient  tool  for  cleaning  steel. 

We  call  attention  to  a  number  of  so- 
called  small  power  tools  that  are  available, 
some  of  recent  development,  which  are  suit- 
able for  the  shop  man  or  where  an  individual 
is  involved  in  performing  a  certain  task. 
Power  screw  drivers,  nail  drivers,  belt  and 
vibrating  Sanders,  sabre  saws,  metal  cutters, 
punches  and  spot  welders  are  all  useful  and 
time-saving  tools.  Not  to  be  overlooked  are 
the  smaller  sizes  of  power  drills  with  the 
many  attachments  available,  such  as  hole 
saws,  grinders,  buffers,  etc.  These  tools  are 
inexpensive  but  very  efficient  and  will  pay 
for  themselves  many  times  over  in  labor  cost 
savings. 

Your  committee  feels  that  mention  should 
be  made  of  the  more  recent  developments 
that  have  been  made  on  our  electric  and 
pneumatic  power  units.  While  these  are 
not  tools  in  the  exact  sense,  the  correct  opera- 
tion of  our  power  tools  is  dependent  entirely 
upon  them  and  their  continuous  and  unin- 
terrupted operation.  Here  again,  much  has 
been  done  to  reduce  the  overall  weight  of 
the  unit  without  sacrificing  capacity.  Im- 
proved design  has  increased  efficiency  and 
reduced  maintenance,  thus  reducing  shut- 
down time.  Self-propelled  or  mobile  units 
are  available  in  sizes  and  capacities  that  will 
meet  the  needs  of  any  situation. 

The  tools  now  on  the  market  can  all  be 
classified  as  good  and  dependable  tools,  and 
each  has  an  important  use  in  its  particular 
field.  They  have  been  developed  and  tested 
by  the  manufacturers  before  being  offered 
for  sale,  and,  as  a  result,  it  is  possible  to 
obtain  dependable  tools  from  many  sources. 
We  would  not  attempt,  therefore,  to  recom- 
mend the  use  of  particular  types  of  power 
tools  but  only  to  say  that,  whether  they  be 
electric,  pneumatic,  gasoline  or  hydraulic,  they 
are  all  good   for  their  intended  purpose. 

It  is  possible  there  are  other  tools  now 
available  which  have  been  overlooked  in  this 
report,  not  intentionally,  but  from  lack  of 
information.  There  may  be  some  new  tools 
now  being  developed  by  railroad  personnel 
in  various  sections  of  the  country,  for  par- 
ticular purposes,  about  which  we  have  not 
been  informed.  If  this  be  true,  we  trust  such 
information  will  be  made  available  on  the 
convention  floor  at  the  close  of  this  report. 

What  next? 

In  this  age  of  automation  and  technical 
development,  it  is  not  audacious  to  say  that 
the  field  for  developing  new  and  better 
bridge  and  building  tools  is  unlimited.  We 
are  grateful  for  what  has  been  accomplished 
in  this  field  over  the  years  but  let  us  not  be 
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satisfied  with  a  "status  quo"  situation.  Rather 
may  we  look  to  the  future  for  something 
much  better,  something  very  new  and  per- 
haps something  radically  different.  All  for- 
ward achievements  are  the  result  of  some- 
one's dream,  so  perhaps  it  would  not  be 
amiss  for  us  to  do  a  little  dreaming  at  this 
time. 

It  is  a  known  fact  that  present-day  meth- 
ods of  cleaning  steel  bridges  are  not  satis- 
factory. Sand-blasting  and  hand  cleaning  are 
too  expensive.  Flame  cleaning  is  a  fire  haz- 
ard. Why  not  develop  an  infra-red  scaler 
or  at  least  some  method  that  will  accomplish 
this  type  of  work  in  half  the  time  now  re- 
quired. 

Mention  has  been  made  of  recent  im- 
provements in  the  size  and  design  of  power 
units.  These  are  still  too  heavy  and  cumber- 
some. We  need  compressors  and  generating 
units  of  sufficient  capacity  for  multiple-tool 
operation  that  can  be  easily  moved  by  not 
more  than  two  men.  In  order  to  accomplish 
this,  it  may  be  necessary  to  seek  a  new  source 
of  power.  In  any  case,  capacity  must  be  main- 
tained. 

Another  field  for  research  involves  the 
combining  of  certain  power  tools  to  per- 
form multiple  tasks.  Such  a  development 
could  reduce  tool  inventory  to  a  remarkable 
extent,  for  example,  an  impact  wrench  that 
would  also  serve  as  a  drill,  reamer  and  wood- 
borer.  A  combination  paving  breaker,  jack- 
hammer,  rock  drill  and  tamper  would  in- 
deed be  a  dream  tool.  Other  suggested  com- 
binations might  include  spike  pullers  and 
spike  drivers,  bolt  pullers  and  bolt  cutters, 
as  well  as  a  universal  grinder  that  would 
accomplish  all  types  of  grinding. 

The  committee  feels  that  it  would  be 
highly  desirable  to  have  electric  drills  that 
are  reversible  especially  for  wood-boring. 
Such  a  development  would  provide  a  much 
safer  tool  in  boring  large  holes.  If  the  pres- 
ent conventional  electric  drill  jams,  it  is  a 
hazard  to  the  operator  unless  properly  used. 

It  is  most  generally  agreed  that  the  hy- 
draulic jack  is  probably  the  smoothest  and 
most  efficient  for  heavy  jacking  operations. 
We  need  these  in  reduced  size  in  order  that 
one  man  may  easily  handle  units  up  to  a 
capacity  of   100  tons. 

A  light  concrete  vibrator  that  could  be 
easily  carried  by  one  man  around  concrete 
forms  would  be  most  desirable  and  useful  on 
masonry  jobs.  This  might  be  powered  by 
a  small  storage  battery  built  in  the  unit. 

We  would  suggest  finally  the  development 
of  a  self-propelled  unit  that  would  drill 
bridge  and  trestle  timber  guard  rails,  set 
and  tighten  the  lag  bolt  and  possibly  drive 
spikes  in  running  and  guard  rails  all  in  one 
operation. 

The  thousands  of  acres  of  roofs  on  freight 
and  passenger  stations  and  on  warehouses 
require    periodic    renewal    at    excessive    cost. 


We  must  develop  a  machine  which  will 
spray  a  chemically  inert  foam  which  will 
conform  to  all  types  of  surfaces  and  offer 
appreciable  savings  in  the  way  of  installation 
as  well  as  permanent  waterproofing.  Such  a 
foam  must  be  light  in  weight,  form  a  tough 
skin  to  resist  hail,  be  easily  applied  by  spray 
methods  and  have  an  indefinite  life.  Cost 
is  important  and  must  be  minimized. 

Too  long  have  we  depended  on  conven- 
tional tools  for  driving  piles.  We  must  de- 
velop the  new  sonic  drivers  now  in  their 
infancy  to  a  point  where  pile  driving  can 
be  accomplished  by  a  small  gang  consist- 
ing of  a  foreman  and  not  more  than  two 
men  with  a  small  on-off-track  truck  crane. 
Some  means  must  be  found  to  accurately 
predict  pile  lengths  needed  for  the  new 
heavier  cars  in  order  to  reduce  future  mainte- 
nance expenditures  for  surfacing  and  lining 
open-deck-trestles. 

New  soil  sterilants  must  be  developed 
which  will  effectively  "kill"  all  life  in  the 
ground  around  our  trestles,  including  ter- 
mites, borers,  etc.,  in  order  to  extend  the 
life  of  our  trestles  and  minimize  fire  haz- 
ards. The  effective  life  of  such  sterilants 
must  extend  over  several  years  to  minimize 
reapplication  costs.  Perhaps  some  form  of 
radiation  might  be  harnessed  for  this  purpose. 

The  time  lag  between  reduction  of  a  tree 
to  a  usable  piece  of  bridge  lumber  is  entirely 
too  long,  and  involves  too  much  labor,  sea- 
soning and  preservation  treatment  cost.  It 
should  be  possible  to  cut  a  tree,  saw  it  into 
usable  sizes  and  lengths  after  the  use  of 
some  type  of  sonic  or  irradiated  treatment 
to  kill  incipient  dry  rot,  and  transport  di- 
rectly to  the  point  of  use.  Periodic  retreat- 
ments  with  radiation  might  serve  to  extend 
its  life  indefinitely. 

The  decision  to  remove  a  piece  of  bridge 
lumber  on  account  of  decay  or  condition 
must  be  based  on  the  inspector's  judgment 
and  experience.  Yet,  the  only  tools  available 
to  supplement  such  judgment  are  the  drill 
and  hammer.  We  badly  need  a  reliable  test- 
ing device  which  would  indicate,  even  to  an 
untrained  person,  the  condition  of  a  bridge 
timber.  Such  a  device  must  incorporate  some 
means  of  correcting  for  various  degrees  of 
moisture  content  and  density. 

The  costs  to  maintain  steel  structures  in 
a  rust-free  condition  are  presently  exorbitant. 
It  is  a  well-known  fact  that  rust  cannot  occur 
except  in  the  presence  of  oxygen,  and,  there- 
fore, we  must  find  some  permanent  type  of 
coating  which  will  adhere  tightly  to  metal 
surfaces,  even  when  coated  with  various  types 
of  paints.  Such  a  coating  must  have  an  in- 
definite life,  be  extremely  weather  resistant 
and  prevent  oxidation.  New  metal  alloys 
might  be  developed  for  future  use  which 
would  weather  to  a  skin-tight  condition  that 
would  eliminate  further  oxidization. 

The  bridge  and  building  supervisory  of- 
ficer of  the   future   must   be   equipped   with 
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an  entirely  new  concept  of  inspection  and 
maintenance  machinery  which  will  be  de- 
signed not  primarily  to  make  his  work  easier 
and  faster,  but  rather  to  eliminate  such  ef- 
fort wherever  possible. 

These  are  but  a  few  suggestions  in  this 
field,  and  we  are  certain  there  are  many 
more  in  the  minds  of  bridge  and  building 
men  everywhere.    It  mav  be  a  fantastic  idea 


today  but  tomorrow  it  can  be  a  realistic  time 
saver. 

In  conclusion,  we  would  urge  the  mem- 
bers of  this  Association  to  continue  their 
efforts  and  cooperation  along  the  lines  of 
seeking  new  and  better  means  and  methods 
of  overcoming  the  increasingly  complex 
problems  in  bridge  and  building  mainte- 
nance. 
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The  report  of  this  committee  will  cover 
only  concrete  structures,  as  inclusion  of  pre- 
fabricated steel  or  timber  structures  would 
make  the  report  too  voluminous.  Reference 
will  be  made  only  to  types  of  prefabricated 
or  precast  concrete  structures  presently  in 
existence,  planned  or  being  researched. 

The  deck  is  the  portion  of  a  structure 
usually  associated  with  prefabrication  or  pre- 
casting.  Until  recently,  only  one  type  of 
precast  deck  was  available,  namely,  conven- 
tional reinforced  concrete.  Precast,  conven- 
tionally reinforced  concrete  bridge  decks  have 
been  in  service  for  many  years  on  American 
railroads,  and  more  are  being  constructed 
each  year.  Some  railroads  purchase  the  pre- 
cast decks  from  concrete  fabrication  plants, 
while  others  manufacture  the  decks  in  their 
own  casting  yards. 

Generally,  precast  conventionally  rein- 
forced concrete  bridge  decks  are  of  solid 
slab  construction  having  two  slabs  per  span. 
Due  to  the  solid-slab  construction,  the  dead 
load  is  quite  large  and  span  lengths  are  re- 
stricted to  25  feet  or  less.  One  railroad  that 
has  its  own  casting  yard  reports  an  average 
cost  of  $18.50  per  foot  for  each  slab,  in  span 
lengths  of  16  feet  to  24  feet. 

Since  March,  1954,  there  has  been  an 
alternative  to  conventionally  reinforced  con- 
crete bridge  decks.  At  that  time  trains  of 
the  Chicago,  Burlington  &  Quincy  com- 
menced operation  over  a  precast,  prestressed 
concrete  slab  deck  structure.  This  was  the 
first     precast,    prestressed     concrete     railroad 
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bridge  in  this  country.  The  structure  is 
single  track,  designed  for  E-72  live  loading 
and  is  18  feet  9  inches  center  to  center  of 
bearings.  Since  that  time  railroad  bridges 
containing  over  300  such  spans  have  been 
constructed. 

The  prestressed  structures  are  being  built 
of  three  basic  types:  (1)  The  half-width 
slab,  requiring  two  slabs  per  track;  (2)  the 
hollow  box,  requiring  four  or  more  boxes 
per  track;  and  ( 3 )  orecast  I-beams  with  a 
cast-in-place  deck  made  to  act  integrally  with 
the  precast  beams  for  resisting  live  loading. 
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Span  lengths  have  varied  from  17  feet  to 
75  feet;  however,  the  majority  are  between 
20  and  30  feet.  Committee  8-Masonry  of  the 
American  Railway  Engineering  Association 
has  prepared  complete  specifications  for  the 
design  and  construction  of  prestressed  con- 
crete bridges  and  is  preparing  standard  plans 
for  various  spans,  types  of  structures,  etc. 

There  are  advantages  and  disadvantages  of 
each  design  of  concrete  deck,  some  of  which 
are  mentioned  herewith.  The  advantages  of 
precast,  conventionally  reinforced  concrete 
decks  are  simplicity  of  formwork  for  the 
standard  solid-slab  units  commonly  used  by 
many  railroads,  and  the  lesser  amount  of 
plant  investment  required  than  for  a  plant 
to  make  prestressed  units. 

The  disadvantages  of  conventionally  rein- 
forced decks  are  the  inherent  inability  of 
concrete  to  resist  tensile  stresses,  resulting 
in  approximately  three-eights  of  the  deck 
serving  to  space  the  steel  reinforcement  in 
the  proper  location.  Thus,  approximately 
62%  of  the  deck  does  not  contribute  to  the 
bending  resistance  of  the  deck,  yet  it  in- 
creases the  dead  load  that  the  deck  must  carry. 
This  high  ratio  of  dead  load  to  live  load 
limits  the  spans  for  which  these  slabs  can  be 
used,  as  the  high  dead  weight  of  the  slab 
becomes  an  increasingly  important  factor  on 
longer  spans.  Cracking  is  present  in  con- 
ventionally reinforced  slabs  at  service  loads 
and  the  presence  of  these  cracks  can  permit 
the  entrance  of  water  and /or  fumes  which 
can  cause  spalling,  deterioration  of  the  con- 
crete and   exposure   of  the   reinforcing   steel. 

Also  the  quality  of  the  concrete  used  in 
conventionally  reinforced  slabs  may  be  lower 
than  that  used  for  prestressed  slabs  as  con- 
ventionally reinforced  slabs  are  usually  de- 
signed for  3000  psi  concrete.  These  disad- 
vantages are  not  peculiar  to  bridge  decks 
alone,  but  are  typical  for  all  conventionally 
reinforced  concrete  members. 

These  problems  are  not  new,  having  been 
in  existence  as  long  as  reinforced  concrete. 
The  majority  of  concrete  maintenance  work 
is  due  to  this  inability  of  concrete  to  resist 
tensile  stresses,  although  poor  detailing  prac- 
tices and  improper  casting  and  curing  also 
contribute   to  maintenance   problems. 

The  advantages  of  prestressed  precast  con- 
crete decks  are  the  elimination  of  cracking 
(so  long  as  loading  does  not  exceed  design 
assumption ) ,  and  the  reduction  of  dead 
weight  due  to  100%  of  deck  resisting  load- 
ing and  the  resultant  ability  to  construct 
lighter,  shallower  spans  of  longer  length 
than  is  possible  with  conventionally  rein- 
forced concrete.  This  results  in  savings  of 
quantities  of  concrete  and  steel;  the  reduced 
depth  of  decks  provide  greater  under-clear- 
ance  and  the  lighter  weight  and  longer  spans 
permit  a  reduction  in  the  number  of  supports 
required,  thereby  effecting  additional  savings 
in  piling  and  foundations.  The  crackless  con- 
crete should  be  maintenance-free,  as  entrance 


of  water  and  fumes  into  the  concrete  is  pro- 
hibited. 

The  disadvantages  of  prestressed  precast 
decks  are  the  controls  which  must  be  exer- 
cised in  stressing  the  steel  to  make  sure  that 
final  strand  tension  is  the  proper  value,  the 
care  with  which  prestressed  members  must 
be  handled  and  the  investment  required  in 
plant  equipment,  such  as  jacks,  jacking  an- 
chorages, hardware,  etc.  Also,  in  longer  spans 
(40  feet  or  more)  the  long-term  effects  of 
plastic  flow  in  the  pre-compressed  concrete 
may  result  in  shortening  of  the  deck  and  in- 
crease in  camber.  Careful  detailing  is  im- 
portant to  avoid  cracking  due  to  these  effects. 
Due  to  the  lack  of  uniformity  of  designs  of 
prestressed  decks  and  different  plant  capa- 
bilities, it  is  difficult  to  arrive  at  an  average 
cost  of  prestressed  decks.  Other  factors  in- 
fluencing costs  are  usage  of  existing  forms, 
quantity  of  decks  to  be  cast,  the  labor  rate 
prevailing  in  the  plant  locality,  repetitive- 
ness  of  casting  and  stressing  operations,  han- 
dling, loading  and  transportation  costs.  With 
so  many  variables,  it  is  difficult  to  state  any 
average  cost  of  precast,  prestressed  decks. 

The  substructure  of  a  trestle-type  bridge 
can  also  be  of  prefabricated,  precast  compo- 
nents. Concrete  piling,  both  prestressed  and 
conventionally  reinforced,  are  in  common 
usage.  Sizes  vary  from  12-inch  to  24-inch 
square  and  octagonal.  The  tentative  AREA 
design  utilizes  three  24-inch  square  pre- 
stressed piles  to  support  28-foot  spans.  Pre- 
stressed concrete  piling  are  reported  to  have 
superior  handling  and  driving  characteristics. 
The  prestressed  crack-free  pile  will  eliminate 
problems  occurring  from  corrosion  of  rein- 
forcing steel  and  spalling  of  concrete  due 
to  the  entrance  of  water  through  cracks  caused 
by  bending  and  handling  stresses  as  is  com- 
mon with  conventionally   reinforced  piles. 

Pile  caps  are  usually  cast  in  place.  This 
is  done  because  a  rigid  connection  between 
pile  and  cap  is  desirable.  The  usual  method 
is  to  cut  off  the  concrete  pile  at  proper 
grade,  leaving  reinforcing  bars  or  strands 
projecting.  Prefabricated  reusable  forms  are 
placed  to  proper  grade,  the  reinforcing-steel 
cage  is  placed  and  the  cap  is  cast  and  cured. 
Forms  are  then  stripped  and  moved  to  an- 
other bent  and  the  process  is  repeated.  If 
hollow  prestressed  piling  are  used,  usually 
the  piling  and  strands  are  cut  off  to  grade, 
a  form  placed  inside  the  hollow  core  and 
steel  dowels  inserted  in  the  core.  Cap  forms 
and  reinforcing  steel  are  then  placed  and 
the  concrete  cast. 

Many  structures  in  all  parts  of  the  coun- 
try have  been  constructed  in  this  manner. 
There  are  disadvantages  of  this  type  con- 
struction, namely  the  time  required  for  field 
forces  to  place  the  form-work  and  reinforcing 
steel,  the  need  to  establish  a  batching  and 
mixing  plant  for  concrete  (or  to  provide 
access  for  transit-mix  trucks),  providing  a 
method    of    transporting    concrete    from    the 
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mixer  to  the  forms,  the  need  to  await  the 
curing  of  freshly  cast  concrete,  and  stripping 
of  forms. 

These  disadvantages  can  be  overcome  by 
the  use  of  precast  caps.  The  tentative  AREA 
design  recommends  the  use  of  a  precast,  con- 
ventionally reinforced  cap  having  recesses  in 
the  bottom  to  receive  the  three  piles  and  a 
12-inch  diameter  hole  from  each  recess  up 
to  the  top  of  the  cap.  With  this  method  of 
construction  the  piles  are  cut  off  to  grade, 
the  form  is  placed  inside  the  hollow  pile, 
the  cap  placed  atop  the  piles  and  dowels 
placed  through  the  cap  into  the  piles.  The 
cap  is  shimmed  to  grade  and  a  small  form 
placed  around  the  pile  at  the  bottom  of  the 
cap.  Concrete  or  grout  is  then  poured  down 
the  12-inch  hole,  thereby  anchoring  the  pile 
and  cap  together.  With  this  type  cap  and 
pile-to-cap  connection  many  of  the  disad- 
vantages previously  mentioned  are  overcome; 
however,  pile-driving  tolerances  must  be  ac- 
curately maintained  with  this  method. 

Another  method  of  utilizing  precast  caps 
has  been  used  by  one  railroad.  Caps  are 
prestressed  and  have  a  steel  plate  anchored 
by  welded  studs  into  the  bottom  of  the  cap. 
On  one  project  involving  six  bridge  struc- 
tures soil  conditions  were  such  that  adequate 
penetration  could  not  be  obtained  using  piles 
of  large  cross-section,  so  spiral-welded  pipe 
piling  were  driven  and  filled  with  concrete. 
Pilings  were  cut  off  to  grade,  a  precast  cap 
was  placed  atop  the  piles  and  the  piles  were 
welded  to  the  steel  plate.  On  this  particular 
project  the  material  cost  of  the  caps  was  $240 
each  and  the  railroad  states  that  this  was  con- 
siderably less  expensive  than  the  field  pour- 
ing of  caps. 

On  another  project  involving  two  bridges 
the  same  railroad  used  steel  bearing  piles, 
also  welding  the  piles  to  a  steel  plate  in  the 
bottom  of  the  cap.  On  a  third  project  in- 
volving five  bridges  the  same  railroad  used 
18-inch  octagonal  prestressed  piles,  placed  a 
structural  steel  bonnet  over  the  tops  of  the 
piles,  filled  the  voids  between  the  exterior 
of  the  piles  and  the  interior  of  the  bonnet 
with  an  epoxy-resin  grout  and  then  welded 
the  bonnet  to  the  steel  plate  in  the  bottom 
of  the  cap.  This  railroad  states  that  in  all 
three  instances  the  use  of  precast  caps  proved 
more  economical   than  field-poured  caps. 

Throughout  the  preceding  portions  of  this 
report  there  have  been  references  to  mainte- 
nance of  concrete  structures.  Nearly  all  rail- 
roads have  had  problems  with  deteriorated 
concrete  structures,  such  as  concrete  spalling 
and  exposing  reinforcement,  cracking,  water 
penetrating  concrete  and  freezing,  etc.  For 
these  reasons,  many  engineers  are  skeptical 
of  the  durability  of  the  relatively  thin-walled 
prestressed  concrete  sections.  However,  these 
doubts  may  be  allayed  when  we  recall  the 
tremendous  advances  that  have  been  made 
in  concrete  technology  in  the  past  decade. 
The  use  of  air-entraining  agents  and  higher- 


strength  concrete  have  increased  durability 
ten-fold.  The  concrete  being  cast  today  under 
quality-controlled  conditions  in  casting  yards 
is  an  entirely  different  material  than  the 
concrete  of  the  past  which  is  causing  the 
maintenance  problems.  In  addition,  the  very 
nature  of  prestressed  concrete,  due  to  all  of 
the  section  being  in  compression,  is  virtually 
crack-free  thereby  eliminating  the  source  of 
most  maintenance  problems.  Prestressed,  pre- 
cast structures  built  today,  properly  designed 
and  constructed,  will  be  maintenance-free  for 
many  years. 

What  will  be  the  future  developments  of 
precast  bridge  structures?  Obviously  the  size 
of  the  future  structures  will  be  limited  then, 
as  now,  by  availability  of  lifting  and  han- 
dling equipment.  In  their  search  for  the 
most  economical  structures,  engineers  will  be 
examining  longer  spans  in  an  attempt  to 
reduce  the  number  of  units  in  the  substruc- 
ture and  deck.  The  dead  load  of  the  concrete 
structure  is  going  to  assume  even  more  prom- 
inence than  it  occupies  today,  and  it  will  be 
necessary  to  refine  design  requirements  in 
order  to  reduce  the  weight  of  the  structure. 
AREA  Committee  8  currently  is  engaged  in 
full-size  testing  of  box  units  that  are  hollow 
or  voided  for  their  full  length,  eliminating 
the  solid  diaphragms  at  midspan  and  the 
end  blocks  at  the  bearings. 

If  these  tests  show  no  adverse  effects  from 
elimination  of  these  diaphragms,  a  reduction 
in  weight  of  3,150  pounds  for  each  box  4 
feet  wide  as  shown  on  the  standard  AREA 
prestressed  concrete  trestle  can  be  made.  Since 
four  boxes  are  required  for  each  span,  this 
weight  saving  could  amount  to  12,600 
pounds.  At  first  glance  this  does  not  appear 
to  be  very  significant,  but  if  you  are  attempt- 
ing to  handle  this  span  working  ahead  with 
a  locomotive  crane,  the  reduction  of  3,150 
pounds  at  a  radius  of  some  25  feet  can  be 
very  significant.  If  end  blocks  and  center 
diaphragms  can  be  omitted,  it  will  be  pos- 
sible to  cast  the  boxes  around  a  moving 
mandrel,  the  mandrel  being  withdrawn  at 
such  a  rate  that  concrete  has  set  before  the 
mandrel  clears.  This  will  eliminate  necessity 
of  forming  the  interior  void,  which  void  form 
is  not  recoverable.  The  end  result  can  be 
significant  savings  in  the  purchase  of  these 
box  girders.  The  quest  for  reduced  weight 
will  possibly  also  lead  to  thorough  investiga- 
tions into  the  use  of  lightweight  aggregate 
concrete   for   railroad    bridge   structures. 

In  summary,  precast  concrete  bridges  offer 
significant  advantages  to  the  railroad  industry. 
Today's  technology  provides  the  know-how 
to  design  and  construct  concrete  structures 
which  will  be  maintenance-free,  fireproof  and 
long  lasting.  The  advent  of  prestressing  of 
concrete  has  particularly  opened  new  fields 
to  the  bridge  designers,  as  it  is  now  possible 
to  obtain  long-span  structures  having  all 
components  made  under  controlled  conditions 
in  a  casting  yard,  thereby,   simplifying  field 
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construction  and  installation.  As  the  number 
of  prestressing  plants  has  increased  and  com- 
petition between  plants  has  grown,  the  costs 
of  prestressed  units  have  decreased.  With 
standardization   of   sections   progressing,    fur- 


ther benefits  may  be  realized.  The  advan- 
tages of  precast  concrete  bridge  structures 
are  such  that  their  use  should  be  seriously 
considered  by  any  railroad  contemplating 
bridge  construction  or  renewal. 
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The  origin  of  utilization  of  one  mode  of 
transportation,  such  as  a  railroad,  to  trans- 
port another  mode  of  transportation,  such  as 
a  motor  carrier,  known  as  "piggy-backing",  is 
obscure.  Pictures  taken  in  the  1860's  show 
wagons  and  stage  coaches  being  transported 
on  railway  cars.  Ferry  boats  were  the  earliest 
method  of  spanning  rivers  and  continue  to 
serve  railroads  to  this  day. 

Transportation  of  truck  trailers  on  railway 
flat  cars  was  inaugurated  in  1926.  For  many 
years  traffic  was  confined  to  common  carrier 
motor  vehicles.  The  innovation  of  container 
cars  was  also  introduced  in  1930. 

Lacking  precedence   in  this   type  of  oper- 


ation, railroads  operated  under  a  cloud  of 
uncertainty  until  1947.  At  that  time  a  peti- 
tion was  presented  to  the  Interstate  Commerce 
Commsision  for  a  declaratory  order.  This 
petition  covered  twenty  points  involving 
rates,  division  of  tariffs,  obligation  of  the 
railroads,  and  provision   for   interchange. 

From  this  petition  the  following  five  types 
of  "piggybacking"  evolved. 

Type  I  provides  for  rail  handling  of  trail- 
ers of  common  carrier  highway  operators. 
This  service  extends  from  ramp  to  ramp. 

Type  II  provides  for  the  railroad  to  furnish 
both  truck  trailer  and  railway  car.  The  rail- 
road solicits  the  business  and  provides  com- 
plete service  from  shipper  to  consignee. 

Type  III  calls  for  the  shipper  to  provide 
the  trailer,  owning  or  leasing  as  he  wishes. 
The  railroad  provides  the  railway  car  and 
transports  the  trailer. 

Type  IV  provides  for  the  shipper  to  fur- 
nish trailer  and  railway  car.  The  railroad 
delivers  the  car  to  a  specified  ramp. 

Type  V  provides  for  joint  rates  and  routes 
to  be  established  for  through  movement  of 
freight  by  truck  and  trailer  on  flat  car. 

Available  records  from  1955  indicate  a 
growth  of  almost  400%  in  number  of  rail- 
way cars  handled  for  piggyback  operations, 
there  being  168,150  cars  handled  in  1955 
and  upwards  of  650,000  cars  in    1962. 

Initial  piggyback  operation  by  railroads 
consisted  largely  of  the  transportation  of 
highway  trailers  or  containers.  In  the  mid- 
1950's  an  innovation  in  railway  equipment 
was  introduced.  This  being  a  multi-level  flat 
car    with    fastenings    to    secure    automobiles. 
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This  type  of  equipment  has  accomplished  a 
great  recovery  of  business  lost  by  the  railway 
industry.  While  the  transporting  of  highway 
trailers  is  only  a  partial  recovery  of  traffic 
or  sharing  in  traffic  that  would  not  otherwise 
be  handled  by  railroads,  this  new  equipment 
offers  a  method  for  total  recovery. 

Whichever  of  the  five  types  a  railroad  may 
use,  the  need  arises  for  special  facilities  to 
load  and  unload  shipments.  After  investiga- 
tion of  the  potential  traffic  and  routes  which 
will  afford  clearance,  the  management  de- 
cides on  the  type  of  piggyback  operation 
their  road  desires  to  use.  Should  the  volume 
of  traific  be  adequate,  the  type  of  facility 
should  be  designed  for  and  built  of  material 
suitable  for  a  permanent  installation.  This 
minimum  volume  of  traffic  should  continue 
for  the  anticipated  life  of  the  facility  con- 
structed. With  the  rapid  increase  in  piggy- 
back traffic,  provision  tor  expansion  of  facili- 
ties should  be  considered.  There  are  many 
instances  of  temporary  installations  becoming 
permanent  in  nature,  and  of  permanent  in- 
stallations being  expanded. 

For  isolated  shipment  of  trailers  or  auto- 
mobiles improvised  rolling  equipment  has 
been  used  for  loading  facilities.  One  method 
has  been  to  remove  the  truck  from  one  end 
or  an  ordinary  flat  car  and  grade  an  earth 
approach  or  construct  a  timber  approach.  A 
flat  car  with  a  steel  ramp  on  it  has  been 
moved  to  locations  of  existing  end-loading 
freight  docks  to  provide  an  unloading  fa- 
cility for  automobiles  on  multi-level  cars. 
Portable  ramps  which  can  be  towed  into 
place  can  serve  temporarily  in  any  location. 
This  represents  an  expensive  item  of  equip- 
ment rather  than   a  structure. 

In  addition  to  loading  or  unloading  ramps, 
some  types  of  piggybacking  require  other 
facilities,  such  as  catwalks  along  tracks,  a 
storage  area  for  trailers  or  automobiles,  truck 
scales  with  scale  house,  truck  garage,  and  an 
office  facility.  The  actual  requirements  are 
determined  by  need  and  the  volume  of  traf- 
fic to  be  handled. 

Having  developed  a  brief  history  and  de- 
scription of  this  service,  we  can  investigate 
each  facility  separately. 

Tracks  and  yard  layout 

To  be  attractive  to  shippers,  the  inherent 
advantages  of  both  truck  and  rail  transporta- 
tion must  be  maintained  in  a  piggyback  oper- 
ation. Speed  of  handling  is  paramount.  For 
this  reason  consideration  should  be  given  to 
locations  advantageous  to  both  rail  and  truck 
operation.  If  possible,  trackage  should  be 
used  exclusively  for  piggyback  operation.  The 
tracks  should  be  so  located  in  the  yard  as  to 
minimize  switching  and  be  adjacent  to  an 
area  large  enough  to  provide  parking  for  the 
anticipated  volume  of  traffic.  This  parking 
area  should  be  readily  accessible  to  through 
streets  or  highways.  For  multi-track  layouts, 
tracks  should  be  constructed  in  pairs  on  cen- 


ters of  13  feet  6  inches  or  more  as  required 
with  a  minimum  of  17-foot  centers  between 
pairs.  This  permits  installation  of  catwalks 
along  each  track  to  provide  a  quick  and  safe 
walking  area  for  operators  who  are  loading 
or  unloading   shipments. 

Additionally,  electric  circuits  may  be  in- 
stalled on  the  catwalks  to  provide  power 
for  lights  to  illuminate  the  fasteners  on 
trailers  or  automobiles  and  supply  power 
for  electric  impact  wrenches.  In  warm 
climates  these  wrenches  may  be  air  powered. 
Catwalks  should  be  of  such  dimensions  as  to 
provide  clearance  but  permit  stepping  from 
walk  to  car  floor. 

Tracks  should  not  be  constructed  of 
greater  length  than  that  required  to  ac- 
commodate eight  to  ten  88-ft  cars.  This 
requirement  is  established  by  the  time  re- 
quired to  back  loaded  trailers  on  the  cars 
and  for  operators  to  walk  from  the  parking 
lot  to  an  automobile  carrying  car.  For  auto- 
mobile piggybacking  it  is  advantageous  to 
have  the  parking  area  parallel  to  the  tracks. 
Should  the  area  be  fenced,  openings  should 
be  provided  in  the  fence  about  every  200 
feet.  Tracks  should  not  have  a  larger  degree 
of  curvature  than  that  negotiable  by  the 
equipment  anticipated  for  use.  Should  inter- 
change with  other  lines  be  involved,  investi- 
gation should  be  made  of  other  equipment. 

Regardless  of  the  skill  displayed  by  oper- 
ators in  backing  automobiles  off  multi-level 
cars,  some  shippers  insist  they  be  driven  off 
forward.  This  requires  the  use  of  a  wye  track 
or  a  ramp  located  in  the  center  of  tracks  con- 
nected at  both  ends. 

Discusion  to  this  point  has  been  predicated 
on  the  use  of  an  end-loading  arrangement. 
This  is  the  predominant  method.  However, 
we  will  discuss  briefly  other  methods  at  a 
later  point.  The  majority  of  end  loading  is 
accomplished  with  ramps  up  from  ground 
level  to  car-floor  height,  with  the  tracks 
placed  at  ground  level.  However,  some  in- 
stallations have  depressed  tracks,  with  loading 
being  accomplished  from  ground  level  to 
car-floor  height.  While  this  type  installation 
offers  the  advantage  of  requiring  less  tractor 
power  and  may  fit  the  topography  of  a  site 
better,  it  introduces  additional  drainage  and 
snow-removal  problems. 

Ramps 

Regardless  of  the  type  and  material  of 
construction,  all  ramps  should  incorporate 
certain  features.  The  height  above  top  of 
rail  should  be  adaptable  to  the  rolling  equip- 
ment used.  The  height  for  most  equipment- 
handling  trailers  is  3  feet  6  inches.  However, 
if  the  ramp  is  to  be  used  for  both  trailers  and 
autos  this  height  should  be  reduced  to  3  feet 
2  inches.  Hinge  plates  to  bridge  from  the 
ramp  to  car  floor  must  be  provided.  Careful 
consideration  should  be  given  to  provide 
adequate  fasteners  and  structural  strength  for 
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these  as  they  have  been  a  maintenance  prob- 
lem. 

On  most  ramps  the  most  acute  mainte- 
nance problem  is  produced  by  trains  backing 
into  them.  Should  the  same  rolling  equip- 
ment be  used  at  all  times  wheel  stops  may 
effectively  be  used.  However,  these  are  in- 
efrective  if  cars  with  different  end  overhang 
are  used.  Such  a  situation  normally  exists 
in  interchange  business.  Bumping  blocks, 
cushioned  with  rubber  or  springs,  placed 
against  the  end  of  ramp  appear  to  be  the 
best  solution  to  this  problem.  Grade  on  the 
ramp  should  be  easily  negotiated  with  the 
tractor  and  load  being  handled.  If  a  break  in 
grade  occurs,  the  dnterence  should  not  ex- 
ceed about  7%.  This  will  provide  under- 
clearance  for  most  loads  being  handled  to- 
day. 

A  level  portion  at  least  14  feet  long  should 
be  provided  at  the  top  of  the  ramp  adjacent 
to  the  railway  car.  The  roadway  surface 
should  be  made  of  a  material  suitable  for 
the  weight  and  volume  of  traffic  handled. 
For  heavier  density  traffic  a  concrete  surface 
has  proved  best.  The  finish  on  such  surfaces 
should  be  such  as  to  prevent  sliding  on  a 
moist  condition.  While  crushed  rock  is  a 
less  expensive  and  satisfactory  surface  for 
lighter  traffic,  maintenance  costs  are  increased 
with  its  use. 

Materials  and  method  of  construction  vary 
with  the  cost  of  materials  and  the  track 
layout.  As  most  railroads  maintain  timber 
bridge  stock,  the  use  of  timber  is  predom- 
inant. Although  framed  structures  are  in 
use,  surfaced  earth-filled  ramps  are  more 
prevalent.  Retaining  walls  for  the  sides  and 
end  have  been  made  of  timber  restrained  by 
rail,  or  timber  posts  tied  with  cable  from 
side  to  side,  steel  bin-type  walls,  or  concrete 
gravity  type  walls.  For  temporary  or  light 
service  there  are  ramps  with  end  retaining 
walls  only  with  side  slopes,  and  width  of 
roadway  being  adequate  to  remain  in  place 
unrestrained.  Earth-filled  ramps  with  retain- 
ing walls  are  advantageous  for  multi-track 
layouts.  Expansion  of  facilities  is  easily 
accomplished  by  extending  the  retaining  wall 
and  placing  additional  fill.  Cost  figures  for 
ramps  vary  with  the  size  of  the  ramp  and  the 
material  available.  The  least  expensive  is 
earth  fill,  with  the  cost  increasing  progres- 
sively with  earth  fill  in  timber  walls,  all 
timber  and  concrete  construction  which  is  the 
most  expensive. 

Comparative  costs  range  from  approxi- 
mately $1500  for  timber  to  $2700  for  con- 
crete, these  figures  being  for  one  track.  The 
increased  initial  cost  of  concrete  is  partially 
offset  by  a  reduction  in  maintenance. 

For  handling  automobiles,  ramps  must 
sometimes  be  provided  for  loading  from  the 
ground  onto  highway  auto  transports.  To 
get  autos  on  these  transports  requires  three 
changes  in  grade.  The  last  grade  descends 
to  the  lower  level  on  the  transport  and  the 


intermediate  grade  ascends  to  the  upper  level. 
These  ramps  have  been  constructed  of  welded 
structural  steel  with  open  grating  runways  or 
of  precast  concrete  sections  bolted  together. 
While  the  weight  requires  heavy  machinery 
to  place,  a  durable  and  semi-portable  struc- 
ture is  produced. 

Movable  unloading  devices 

Movable  end-unloading  structures  are  usu- 
ally constructed  of  metal  and  are  towed  into 
place.  Any  track  which  is  surfaced  to  top 
of  rail  elevation  with  timber  or  concrete  is 
suitable  for  unloading.  Some  movable  ramps 
are  powered  with  electric  motors  or  gasoline 
engines.  Construction  of  this  type  ramp  usu- 
ally provides  separate  runways  for  tractor 
wheels.  This  arrangement  is  the  source  of 
maintenance  to  tires  and  wheels  of  tractors. 

Most  auto-handling  facilities  are  served  by 
movable  unloading  machines.  These  are  usu- 
ally powered  with  electricity.  A  hydraulic 
hoist  which  raises  a  metal  platform  to  any 
desired  level  of  the  railway  car  is  the  usual 
design.  These  devices  may  be  tire-mounted 
but  rail-mounted  is  the  predominant  type. 
These  are  particularly  adapted  to  multiple- 
track  layouts  as  extension  of  rails  provides 
for  future  expansion.  If  all  types  of  piggy- 
back operation  are  conducted  at  one  location, 
the  machine  can  travel  over  the  ramp  to  all 
tracks.  Should  certain  tracks  be  used  for 
auto  handling  exclusively,  these  tracks  may 
be  raised  to  match  the  top  of  ramp  and  lower 
car-floor  height  normally  used  for  auto  han- 
dling railway  cars. 

Approximate  cost  of  this  type  of  machine 
is  $5,000.  Another  type  of  movable  ma- 
chine, which  is  not  for  end  unloading,  is  the 
straddle  crane  which  travels  over  the  piggy- 
back car,  lifts  a  load  off  the  car  and  sets  it 
to  the  side  of  the  track  to  be  towed  away 
with  a  tractor.  This  arrangement  requires 
specially  designed  concrete  runways  for  the 
crane  and  an  area  between  tracks  large 
enough  to  drive  tractors  through.  While  the 
cost  of  such  an  installation  is  high,  it  offers 
many  advantages  and  has  economic  justifica- 
tion. This  method  of  handling  requires  less 
personnel  with  the  least  time  to  unload. 
Any  shipment  may  be  unloaded  without  the 
load  in  front  being  removed  such  as  required 
in  end  unloading. 

The  required  storage  area  is  reduced  as 
loads  may  be  moved  out  as  quickly  as  they 
are  unloaded.  Tractor  handling  is  expedited 
as  the  ramp  and  railway  cars  are  not  nego- 
tiated with  the  tractor.  Initial  cost  of  the 
crane  varies  from  $75,000  to  $100,000. 
Operating  costs  and  improved  service  offset 
this  expenditure  with  an  adequate  volume  of 
traffic. 

Depressed  tracks  with  side  loading 

Advantages  of  side  loading  installations 
are  similar  to  those  listed  for  straddle  crane. 
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Depressed  tracks,  with  the  previously  men- 
tioned drainage  and  snow-removal  problems, 
are  usually  provided.  An  additional  prob- 
lem is  created  by  the  use  of  special  cars  and 
equipment  which  restricts  interchange  to 
those  lines  having  similar  facilities.  Side 
loading  is  not  used  as  much  as  end  loading. 

Storage  area 

The  storage  area  for  trailers  and  automo- 
biles which  have  been  unloaded  from  rail- 
way cars  and  await  tractors  or  auto  transports 
for  delivery  to  consignee,  should  be  surfaced 
with  material  adequate  to  handle  the  weight 
and  volume  of  traffic.  A  clean  and  mud-free 
area  is  particularly  important  for  keeping 
automobiles  in  a  suitable  condition  for  de- 
livery. Asphalt  or  concrete  surfaces  are  rec- 
ommended where  large  quantities  of  auto- 
mobiles are  handled.  Adequate  drainage  is 
important  if  gravel  or  crushed  rock  surface 
is  used.  Proper  drainage  and  compaction 
will  prevent  excessive  rust  and  holes  in  the 
surface. 

Arrangement  of  storage  yards  should  pro- 
vide for  identification  of  the  load  to  the 
proper  consignee.  This  requires  a  marking 
system  for  parking  automobiles.  Such  mark- 
ing on  concrete  or  asphalt  surface  requires 
annual  painting.  To  prevent  vandalism  or 
theft,  storage  areas  for  automobiles  are  usu- 
ally fenced  and  well  lighted.  Some  have 
office  buildings  with  closed  television  cir- 
cuits   and    electronically    controlled   gates    in 


fences.  Such  installations  assist  in  identify- 
ing operators  leaving  the  areas  with  ship- 
ments. Talk-back  communication  should  be 
provided  between  the  orhce  and  the  storage 
area  and  the  tracks  with  incoming  or  out- 
bound cars. 

Summary 

The  service  life  of  present  unloading  fa- 
cilities, estimated  to  vary  from  20  years  for 
timber  to  40  years  for  concrete,  will  prob- 
ably be  adequate.  Many  roads  hesitate  to 
build  more  expensive  installations  which 
may  become  obsolete  with  the  development 
of  new  rolling  equipment  or  unloading 
equipment.  A  great  potential  exists  for  fu- 
ture traffic  in  piggyback  operation.  Facilities 
must  be  made  adaptable  to  handle  a  variety 
of  loads.  Moving  vans  and  mobile  homes 
which  are  being  towed  on  highways  are  a 
prime  example.  Many  ramps  do  not  now 
afford  underclearance  to  unload  such  ship- 
ments. Speed  of  handling  at  terminals  will 
become  more  important  and  new  and  more 
expensive  methods  may  become  necessary. 
The  various  types  of  equipment  which  usu- 
ally accompany  a  new  enterprise  are  in  need 
of  standardization.  Standard  car-floor  height 
and  end  overhang  would  make  ramp  height 
and  wheel-stop  placement  uniform.  This 
would  also  make  interchange  between  roads 
more  efficient.  The  railroads  must  continue 
to  improve  and  develop  this  productive 
method  of  transportation. 
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Before  beginning  the  discussion  of  this 
topic,  it  is  appropriate  to  consider  the  gen- 
eral background  of  rail  anchorage  on  jointed 
and   welded   rail. 

The  use  of  rail  anchors  is  primarily  in- 
tended to  restrain  the  rail  from  longitudinal 
movement,  and  secondarily  to  distribute  lo- 
calized rail  stresses  over  a  length  of  track 
sufficiently  long  to  absorb  such  stresses  with- 
out appreciable  displacement. 

Operating  conditions  of  track  gradient,  or 
of  traffic  moving  in  one  predominant  direc- 
tion, are  well-known   causes  of   rail   motion. 


These  conditions  may  be  such  as  to  require 
heavy  anchorage  in  order  to  properly  restrain 
the  rail.  Presence  of  turnouts  and  crossovers, 
draw  or  swing  spans,  track  scales,  and  other 
factors  serve  only  to  complicate  these  con- 
ditions. 

There  is  another  condition  which  occurs 
at  all  locations,  regardless  of  gradients  or 
traffic  motion — that  of  temperature  differen- 
tial. This  temperature  factor  affects  all  rail, 
both  jointed  and  welded,  although  to  a  dif- 
ferent degree. 

The    design    of    rail    joints    takes    into   ac- 
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count  the  effect  of  temperature,  in  that  the 
hole  slotting  provides  space  for  a  given  rail 
length  to  expand  or  contract,  when  the 
proper  joint  space  is  provided  at  the  time 
of  rail  laying.  With  proper  rail  anchorage 
for  each  iength  of  rail,  in  order  to  prevent 
translation  of  the  entire  rail,  and  proper 
joint  space  provided  for  future  contraction  or 
expansion  of  the  rail,  temperature  stresses  in 
jointed  rail  are  minimized. 

Installations  of  welded  rail,  and  the  few 
instances  of  field  welding  of  jointed  rail 
into  long  strands,  cause  complications  of  a 
more  involved  nature,  insofar  as  tempera- 
ture stresses  are  concerned.  No  space  is  pro- 
vided by  rail  joints  for  relief  of  temperature 
stresses,  and,  therefore,  such  stresses  must  be 
absorbed  through  anchorage  to  the  ties  and 
ballast. 

From  a  practical  standpoint,  it  is  almost 
impossible  to  provide  true  fixity  for  a  rail 
through  anchorage.  The  factors  which  pre- 
vent such  a  desirable  condition  are:  Improper 
application  of  anchors;  crushing  of  the  tie 
fibers;  slipping  of  anchors  through  loss  of 
holding  power;  inadequate  ballast  section; 
heaving  of  ballast  or  subgrade  through  frost 
action  or  ground  movement;  and  many  others. 
Experience  has  taught  that,  although  we  can 
minimize  pull-apart  gaps  in  welded  rail 
through  good  anchorage,  these  gaps  cannot 
be  held  tightly  closed. 

From  the  foregoing  it  should  be  apparent 
that  the  anchorage  of  properly  laid  jointed 
rail  need  be  only  sufficient  to  provide  for 
normal  operating  conditions  of  track  gradient, 
traffic  direction,  tractive  and  braking  forces, 
jackknifing  effects,  and  other  modifying  lo- 
cal conditions.  Such  anchorage  has  been  de- 
veloped by  the  various  railroads  in  accordance 
with  their  own  needs,  but  underlying  all 
other  considerations  is  the  fact  that  the  joint 
gaps  do  provide  a  measure  of  freedom  for 
the   rail. 

Proceeding  from  the  foregoing  discussion 
to  the  consideration  of  anchorage  of  rail  on 
bridge  decks,  we  must  differentiate  between 
the  treatment  of  jointed  rail  with  its  inherent 
freedom  of  motion,  and  the  different  pro- 
visions which  must  be  made  in  the  case  of 
welded   rail. 

Jointed  rail  laid  on  bridge  decks  will,  in 
the  absence  of  unusual  conditions,  adjust 
itself  through  freedom  in  the  joint  area  to 
a  more  or  less  stable  condition  throughout 
the  seasons  of  the  year.  If  laid  with  tight 
joints,  however,  special  precautions  must  be 
observed  during  the  renewals  and  other  work 
of  a  similar  nature  during  warmer  tempera- 
tures. The  only  anchorage  usually  found 
necessary  is  that  which  must  be  provided  for 
tractive  and  braking  forces  and  other  special 
effects  mentioned  above.  In  the  main,  bridge 
designers  have  provided  adequate  capacity  for 
stresses  resulting  from  these  effects,  but  have 
provided  the  maintenance  officer  with  few 
guides   for  most  effective  placement  of  this 


anchorage.  He  has  quickly  learned  to  avoid 
placing  rail  anchors  near  expansion  ends  of 
girders  or  trusses,  but  other  standards  are 
not  so  apparent,  although  probably  not  so 
important. 

The  pressure  of  welded  rail  on  a  bridge 
introduces  the  additional  effect  of  tempera- 
ture to  those  considered  in  the  earlier  part 
of  this  report.  It  is  a  well-known  engineer- 
ing property  of  materials  that  when  sub- 
jected to  a  change  in  temperature,  expansion 
or  contraction  will  result,  unless  adequate 
means  of  restraint  are  provided.  Each  type 
of  material,  such  as  steel,  aluminum,  con- 
crete and  timber,  has  its  own  "thermal  coeffi- 
cient of  linear  expansion"  which  is  a  measure 
of  its  reaction  to  temperature  changes.  By 
comparison  with  steel,  concrete  will  react  to 
temperature  changes  about  the  same  amount, 
but  timber  will  react  only  about  one-third  to 
one-half  as   much. 

For  a  given  rail  section,  the  amount  of 
expansion  or  contraction  will  depend  on  only 
two  factors,  namely  the  length  of  the  rail, 
and  the  amount  of  temperature  change.  For 
a  39-foot  rail,  laid  at  65  degrees  F,  the  change 
in  length  when  the  temperature  drops  to 
zero  is  approximately  2/10  of  an  inch.  If 
laid  according  to  AREA  recommended  prac- 
tice of  leaving  1/16-inch  joint  openings,  then 
the  tolerance  in  the  joint-bolt  arrangement 
would  permit  the  rail  to  contract  about  the 
proper  amount  before  exerting  pressure  on 
the  joint  bolts,  and  on  the  bolt  holes  in  the 
web  of  the  rail,  and  in  the  joint  bars.  This 
shows  that  the  bolt-hole  tolerances  in  the 
rail  and  joint  bars  are  adequate  for  a  39-foot 
rail,  but  if  the  length  exceeds  39  feet,  the 
range  of  contraction  may  exceed  the  capacity 
of  the  joint. 

By  way  of  comparison,  a  welded  rail 
strand,  1,440  feet  long,  laid  at  65  degrees, 
will  shorten  approximately  7V2  inches  when 
the  temperature  drops  to  zero.  Even  if  laid 
with  tight  joints  which  would  permit  a  total 
contraction  of  Va  inch,  the  net  contraction 
not  provided  for  would  amount  to  approxi- 
mately 7^4  inches.  Since  such  a  gap  cannot 
be  tolerated,  a  total  corrective  force  must  be 
provided  to  stretch  the  rail,  and  this  force 
amounts  to  more  than  158,000  pounds  for 
a  132-pound  rail  section.  This  force  is  too 
large  to  be  absorbed  by  the  joint  bolts  alone, 
and  therefore  rail  anchors  must  be  provided 
to  restrain  the  rail.  It  must  be  carefully  ob- 
served that  the  rail  anchorage  dos  not  relieve 
the  force  in  the  rail,  but  merely  distributes 
it  through  the  ties  into  the  ballast  through- 
out the  length  of  the  rail,  and  keeps  it- from 
concentrating  in  the  joint  area.  If  the  same 
rail  were  laid  with  tight  joints,  and  the 
temperature  rose  65  degrees  above  the  laying 
temperature,  the  total  force  would  have  been 
larger  since  there  would  have  been  no  room 
within  the  joint  area  for  partial  relief 
through  expansion.  Assuming  an  average 
force  of   160,000  pounds  equally  distributed 
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over  a  132-pound  rail  section,  the  average 
rail  stress  would  be  approximately  12,350 
pounds  per  square  inch.  Tests  made  by  the 
AAR  and  reported  in  Volume  60  of  AREA 
Proceedings  closely  substantiate  such  a  stress 
level. 

With  the  foregoing  general  background, 
we  may  proceed  to  consider  the  effect  of 
anchorage  of  welded  rail  on  bridge  decks. 
There  are  two  general  types  of  decks  to  be 
considered,  namely,  open  decks  and  ballasted 
decks.  Special  types  such  as  solid  concrete 
slabs  with  the  rail  anchored  directly  to  the 
slab  are  so  rare  as  not  to  be  worthy  of  gen- 
eral  consideration. 

If  ballasted-deck  structures  are  provided  a 
minimum  amount  of  ballast,  or  if  the  ballast 
has  poor  interlocking  qualities,  there  is  apt 
to  be  insufficient  longitudinal  restraint  for 
ties  anchored  to  welded  rail,  for  the  ballast 
will  shift  under  the  ties,  resulting  in  poor 
line  and  surface,  and  excessive  stresses  in 
the  joint  bolts  and  web  holes.  If  adequate 
ballast  of  the  proper  type  is  provided  to 
transfer  the  stresses  to  the  supporting  struc- 
ture, then  the  problem  resolves  itself  to  a 
consideration  of  the  stresses  in  the  structure. 

It  is  felt  an  adequate  ballast  section  should 
be  a  minimum  of  8  inches  under  the  tie, 
cribs  full  to  top  of  tie  and  shoulder  extend- 
ing 6  inches  beyond  end  of  tie.  Ballast 
should  be  of  type  that  keys  into  place  and 
not  that  which  would  roll,  such  as  round 
stone  or  gravel.  With  an  adequate  ballast 
section  and  proper  anchorage  of  the  rail  to 
the  ties  it  is  felt  the  only  consideration  to 
be  given  to  ballast-deck  structures  is,  where 
practical,  to  keep  rail  joints  off  of  the  struc- 
ture. 

Open-deck  structures  are  somewhat  sim- 
pler for  there  is  no  question  as  to  the  ade- 
quacy of  the  ballast.  Many  roads  follow  the 
practice  of  fastening  timber  guards,  usually 
4  inches  by  6  inches  or  5  inches  by  8  inches 
in  cross  section,  to  tie  ends  with  lag  bolts  to 
preserve  tie  spacing,  and  adding  drift  bolts 
through  timber  stringers,  or  hook  bolts  to 
engage  girder  flanges,  to  preserve  track  align- 
ment. For  welded  rail  anchored  to  bridge 
or  trestle  ties  with  the  accepted  patterns  of 
rail  anchorage,  these  tie  fastenings  must  be 
investigated  for  adequacy  to  withstand  the 
heavy  temperature  forces  which  are  present. 
In  most  of  these  instances,  additional  tie  fas- 
tenings will  be  found  necessary. 

The  effect  on  the  supporting  structure 
must  also  be  considered.  Transverse,  as  well 
as  longitudinal,  forces  may  occur,  and  ade- 
quate provision  must  be  made  to  restrain  the 
forces  resulting  from  the  anchorage  of  welded 
rail. 

Timber  trestles  will  expand  or  contract 
only  one-third  to  one-half  as  much  as  steel. 
The  differential  temperature  stress  to  be  ab- 
sorbed by  the  stringers  might  seriously  re- 
duce their  carrying  capacity,  even  if  the  rails 
and    ties    could    be    rigidly    anchored    to    the 


stringers.  For  an  open-deck  trestle,  having 
three-ply  stringer  chords  composed  of  9-inch 
by  l6-inch  Douglas  fir  stringers  with  a 
thermal  coefficient  one-third  that  of  steel, 
supporting  132-pound  rail  subjected  to  a 
6  5 -degree  temperature  change,  the  total  force 
to  be  absorbed  bv  the  stringer  chord  amounts 
to  two-thirds  of  158,000  pounds,  or  105,400 
pounds.  This  force  results  in  an  average 
compressive  stress  in  each  stringer  of  250  psi, 
or  about  14  per  cent  of  the  1,850  psi  allow- 
able stress.  The  maximum  compressive  stress 
in  the  stringers  in  their  top  fibers  is  probably 
higher  than  the  computed  average  stress,  re- 
sulting in  even  more  loss  of  capacity. 

Steel  bridges  having  ties  firmly  fastened, 
with  welded  rail  anchored  to  the  ties,  theo- 
retically expand  or  contract  at  the  same  rate 
as  the  rails,  and  therefore  anchors  serve  little 
useful  purpose.  If  several  long  spans  occur 
in  the  same  structure,  the  pressure  of  the 
expansion  ends  of  such  spans  will  nullify 
rail  anchorage,  and  if  a  rail  joint  falls  on 
such  a  structure,  the  lack  of  fixity  at  the 
expansion  bearings  might  permit  the  entire 
temperature  forces  to  fall  on  the  joint  with 
disastrous  results. 

The  effect  of  track  curvature  must  also 
be  given  consideration  for  structures  in 
welded  rail  territory.  Assuming  a  132-pound 
rail  on  a  1-degree  curve,  with  a  65-degree 
temperature  differential,  the  direct  rail  stress 
is  158,000  pounds.  The  radial  component  of 
this  stress  is  28  pounds  per  foot  per  rail,  or 
56  pounds  per  foot  of  track.  For  a  sharper 
curve,  the  radial  force  will  be  proportionately 
higher;  a  10-degree  curve  will  have  a  radial 
force  of  560  pounds  per  foot  of  track.  For 
bridge  ties  on  14-inch  centers,  the  radial  force 
per  tie  would  be  65  pounds  per  degree  of 
track  curvature.  Such  a  force  might  pull  a 
girder  span  out  of  line,  if  not  well  anchored 
to  the  supporting  masonry.  Such  a  force 
might  displace  the  supporting  bents  of  a 
relatively  high  framed  trestle,  or  cause  sep- 
aration of  its  component  parts.  Few  struc- 
tures are  designed  for  such  a  heavy  lateral 
effect   in   addition   to  other  forces. 

If  the  welded  rail  laid  across  an  open-deck 
structure  is  allowed  to  move  freely,  little,  if 
any,  of  the  rail  stresses  would  be  transferred 
to  the  supporting  structure.  Some  railroads 
do  not  lay  welded  rail  on  structures  over  200 
feet  in  length.  No  rail  anchors  are  used  on 
the  bridge  but  additional  ones  are  added  to 
the  approaches,  usually  every  tie  is  box-an- 
chored for  distances  of  200  to  300  feet.  Other 
lines  do  not  have  this  restriction  but  use 
special  sliding  joints  if  the  length  of  the 
structure  is  over  700  feet  and  the  curvature 
is  more  than  4  degrees.  On  structures  less 
than  700  feet  long  no  joints  are  allowed  on 
the  bridge  or  within  about  300  feet  of  the 
ends  of  the  bridge,  also  no  rail  anchors  are 
used  on  the  deck.  On  longer  bridges  where 
joints  fall  on  the  structure  they  are  left  un- 
spiked    to  permit   longitudinal    motion.    The 
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length  of  a  structure  determines  the  number 
of  sliding  joints  to  be  used.  This  varies  with 
the  different  railroads. 

The  obvious  solution  to  the  problem  of 
anchorage  of  welded  rail  on  structures  is  to 
prohibit  such  anchorage.  On  long  structures, 
or  on  structures  located  on  sharp  curves,  pro- 


vision must  be  made  for  rail  expansion  or 
contraction,  thereby  eliminating  all  need  for 
absorption  of  rail  stresses  in  the  structure, 
with  resultant  reduction  of  capacity  and  in- 
stability. The  use  of  sliding  joints  in  such 
cases  is  recommended,  with  proper  anchorage 
of  track  on  the  approaches  to  the  structure. 
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The  purpose  of  the  present  discussion  is 
to  examine  and  report  on  "Concrete  restora- 
tion techniques  in  current  use  on  railroad 
structures" — tunnels  omitted.  This  report 
will  not  include  either  the  causes  of  or  pre- 
ventive measures  for  concrete  defects,  but 
rather  will  be  confined  to  methods  of  re- 
pairing after  defects  have  occurred. 

In  the  compiling  of  this  report,  one  fact 
was  brought  home  again  and  again.  Good 
concrete  is  assured  by  the  conscientious  ap- 
plication of  a  few  simple  rules.  This  criterion 
becomes  increasingly  evident  as  surveys  are 
completed  of  concrete  structures  in  service 
over  a  period  of  years.   Those  structures  upon 


which  these  rules — largely  matters  of  com- 
mon sense  and  not  intricate  formula — have 
not  been  violated  show  up  exceedingly  well. 
Searching  for  some  explanation  of  the  sound 
condition  on  these  structures,  one  finds  only 
that  the  mix  was  not  uncommonly  rich,  that 
the  aggregates  were  clean  and  sound,  that  the 
mix  was  as  dry  as  it  could  conveniently  be 
placed,  that  thorough  mixing  was  mandatory, 
that  every  placement  was  carefully  rodded 
and  tamped  and  good  curing  was  had,  that 
regardless  of  the  refinement  in  strength  and 
density  to  be  obtained  through  the  applica- 
tion of  modern  discoveries  in  aggregate  pro- 
portioning and  mix  design,  the  production 
of  durable  concrete  still  rests  on  a  few  sim- 
ple rules,  conscientiously  and  sensibly  ap- 
plied. 

The  restoration  of  existing  deteriorated 
concrete  and  masonry  structures  is  a  con- 
tinuous problem  facing  our  railroads  today. 
Our  B&B  Association  made  a  committee 
report  on  repairs  to  masonry  structures  in 
Vol.  63  of  1958,  and  therefore  we  shall 
try  to  avoid  any  duplication  of  this  earlier 
report  and  describe  only  those  procedures 
which  are  either  new,  different  or  improved 
upon. 

Today  when  faced  with  making  repairs  to 
concrete  and  masonry  structures,  we  usually 
have  the  choice  of  ( 1 )  conventional  meth- 
ods, ( 2 )  new  methods  because  of  special 
problems.  In  using  either  conventional  or 
new  self-designed  methods  we  have  to  stick 
to  certain  fundamentals  regardless  of  whether 
old-type  materials  are  used  or  the  newer  ones. 
In  most  cases  economics  is  the  determining 
factor  as  to  method  and  material,  but  there 
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are  instances  when  time  is  all-important  and 
therefore   the   design   criterion. 

Today  we  have  a  wide  choice  of  materials 
for  making  concrete  and  masonry  repairs. 
Based  on  economics  and  the  time  factor,  each 
type  of  material  has  its  own  time  and  place 
for  usage.  The  better-known  materials  are 
Portland  cement;  cement  additives  to  control 
shrinkage,  bonding  and  quick  setting;  epoxy 
resins;  and  one  of  the  latest — a  latex  modi- 
fied concrete.  In  compiling  data  for  this  re- 
port, it  was  quite  evident  that  the  epoxy 
resins  are  gaining  in  popularity,  and  soon 
the  physical  characteristics  of  this  product 
will  be  as  well  known  as  those  of  our  stand- 
ard type  concrete. 

Conventional  methods  of 
repairing  concrete 

Probably  for  as  long  as  we  have  been 
using  concrete,  conventional  methods  for 
making  such  repairs  have  been  developing 
through  trial  and  error  and  good  and  poor 
results.  Conventional  methods  are  those 
which  employ  the  usual  materials  and  tools 
of  concrete  construction,  but  with  a  certain 
refinement  of  procedure  which  experience 
has  taught  is  necessary  for  good  results. 

The  importance  of  these  procedures  will 
be  more  evident  if  consideration  is  first  given 
to  the  qualifications  of  a  good  serviceable 
repair  or  restoration: 

( 1 )  It  must  be  thoroughly  and  perma- 
nently bonded   to  the  older  concrete. 

( 2 )  It  must  be  sufficiently  impermeable 
to  prevent  moisture  reaching  underlying  older 
concrete. 

(3)  After  drying  it  must  be  free  of 
shrinkage  cracks  through  which  water  could 
reach  the  supporting  concrete. 

(4)  It  must  be  resistant  to  freezing  where 
this  is  a  factor  in  weathering. 

(  5 )  It  must  be  of  good  matching  appear- 
ance in  relation  to  surrounding  concrete  sur- 
faces. 

Bonding 

The  first  step  in  obtaining  a  well-bonded 
repair  job  is  preparation  of  the  older  con- 
crete which  is  to  receive  the  new  material. 
Preparation  involves:  (  1)  removal  of  all  un- 
sound or  damaged  concrete;  ( 2 )  shaping  the 
excavation  in  such  a  way  as  to  make  the 
replaced  material  most  secure;  ( 3 )  cleaning 
and  possibly  pre-moistening  the  surfaces 
where  good  bond  is  desired. 

Impermeability  and  freedom  from 
shrinkage  cracking 

Today,  with  wide  use  and  understanding 
of  the  role  of  entrained  air  in  improving 
the  resistance  of  concrete  to  many  cycles  of 
freezing  and  thawing,  most  important  new 
work  is  thus  protected  and  made  much  more 
durable  by  its  use.  But  many  older  concretes 
face  a  continuing  hazard  from  weathering, 
and  thus  present  a  serious  problem  in  their 


restoration.  Unless  moisture  can  be  kept 
from  it,  underlying  concrete  subject  to  freez- 
ing and  thawing  will  continue  to  deteriorate 
with  ultimate  failure  as  a  certain  conse- 
quence. Restoration  methods  and  materials 
then  must  produce  a  repair  that  is  imper- 
meable in  itself  and  free  from  shrinkage 
cracks  which  will  convey  moisture  to  the 
inherently  nondurable  underlying  old  con- 
crete. 

Restoration  of  weathered  walls,  spillways, 
piers,  bridges  and  particularly  weathered  por- 
tions of  hydraulic  structures  may  be  carried 
out  more  safely  and  permanently  if,  after 
deep  removal  of  the  old  concrete,  a  self- 
sustaining  layer  of  reinforced,  air-entrained 
concrete  is  anchored  to  the  old  concrete. 
With  properly  designed  and  located  construc- 
tion and  contraction  joints  with  flexible  wa- 
terstops,  such  a  wall  surface  can  be  made 
reasonably  watertight.  Moreover,  its  prob- 
able greater  thickness,  although  not  prevent- 
ing low  temperatures  in  the  old  concrete, 
will  reduce  materially  the  frequency  with 
which  its  temperature  rises  above  and  falls 
below  the  freezing  point. 

Pneumatically  placed  mortar  or  some  form 
of  shotcrete  is  commonly  suggested  and  often 
used  for  restoration  work.  Despite  its  serious 
limitations  in  many  cases  and  the  fact  that 
it  is  by  no  means  inexpensive,  it  is  often 
chosen  in  preference  to  a  thorough,  deep- 
seated  concrete  replacement  because  of  its 
convenience,  facility  and  speed. 

In  facing  such  a  decision,  it  would  be  ex- 
tremely worthwhile  to  read  the  ACI  standard 
"Recommended  practice  for  the  application 
of  mortar  by  pneumatic  pressure"  (ACI  805- 
51).  The  implications,  as  well  as  some  of 
the  statements  of  this  standard  concerning 
the  disadvantages  and  inspection  of  mortar 
placement  by  pneumatic  methods,  should  be 
most  carefully  considered  for  restorations  in 
freezing  climates,  particularly  of  hydraulic 
structures.  Some  are  most  pertinent  to  con- 
siderations of  impermeability  and  minimum 
shrinkage  cracking  as  important  factors  in 
arresting  continuing  deterioration  under  the 
repair. 

Resistance  to  weathering 

The  most  aggressive  effects  of  weathering 
come  from  repeated  cycles  of  freezing  and 
thawing.  In  mortar  and  concrete,  we  can  ob- 
tain greatly  improved  resistance  to  this  by 
means  of  air  entrainment.  Shotcrete  appar- 
ently is  sufficiently  dense  that  no  report  was 
found  of  its  disintegration  by  freezing.  Both 
concrete  and  shotcrete  are  subject  to  some  de- 
terioration from  expansion  and  contraction 
from  wetting  and  drying. 

For  many  years,  some  maintenance  depart- 
ments have  protected  exposed  restoration  and 
new  work  with  a  linseed  oil  and  paint  treat- 
ment. Where  it  has  been  maintained  it  has 
clearly  been  beneficial  as  has  been  observed 
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on  reclamation,  as  well  as  highway  structures 
in  the  northwest.  It  is  likely,  however,  that 
among  the  silicone  treatments  now  available 
there  are  water-proofing  systems  which  are 
at  least  as  effective,  but  less  costly  in  that 
fewer  initial  and  retreatment  coats  are  neces- 
sary and  that  the  conditions  of  application 
are  much  less  restrictive  for  good  results. 

Epoxies  for  concrete  and 
masonry  repairs 

The  most  revolutionary  technique  in  con- 
crete restoration  today  appears  to  be  realized 
through  the  use  of  epoxy  resins.  Epoxy  resin 
compounds  were  first  introduced  in  this  coun- 
try about  1949  and  were  early  recognized  as 
possessing  a  unique  combination  of  proper- 
ties in  the  field  of  plastics.  These  include: 
( 1 )  Rapid  hardening  at  normal  temperatures 
from  a  liquid  to  a  solid;  (2)  a  high  degree 
of  adhesion  to  most  surfaces;  (3)  a  tough- 
ness which  combines  durability  with  resist- 
ance to  cracking  and  superior  chemical  resist- 
ance to  most  acids,  alkalies  and  solvents. 

Epoxy  compounds  have  been  used  fairly 
extensively   as: 

(  1 )  Skid-resistant  protective  overlays  and 
wearing  surfaces  on  concrete  floors 

(2)    Waterproofing  membranes 

( 3  )    Patching  compounds 

(4)  Crack  and  joint  sealers. 

(5)  Adhesives  for  bonding  both  fresh 
and  precast  concrete  to  old  concrete 

(6)  Grouting  agents 

(7)  Paints  for  traffic  marking,  surfacing 
car-washing  platforms,  or  as  a  general  cor- 
rosion-resistant paint  for  concrete  surfaces  to 
prevent  chemical  attack 

(8)  Adhesives  for  bonding  steel,  brass 
and  other  materials  to  concrete 

(9)  As  a  shear  connector  in  composite 
construction 

These  widely  divergent  uses  and  require- 
ments clearly  indicate  that  no  single  com- 
mercially available  product  could  be  com- 
pounded to  perform  all  of  these  tasks  well; 
hence,  the  term  epoxy  resin  should  never  call 
to  mind  only  one  product.  On  the  contrary, 
the  versatility  of  these  resins,  especially  with 
regard  to  compounding  techniques,  allows  the 
formulator  to  produce  a  myriad  of  products 
having  an  extremely  wide  range  of  proper- 
ties. A  specific  epoxy  compound  should  be 
used  only  for  the  purpose  it  is  intended. 
Wherever  possible,  the  user  should  insist  on 
field  and  engineering  performance  data  to 
support  the  laboratory  claims  of  the  supplier. 

Surface  considerations 

Two  surface  conditions  must  be  met  if  an 
application  is  to  be  successful : 

(a)  The  surface  must  be  strong  and 
sound. 

( b )  The  surface  must  be  surface  dry  and 
clean. 

Extensive  use  of  tests  has  shown  that  where 
proper  bonding  has  been  obtained  over  clean, 


dry,  sound  portland  cement  concrete,  failure 
usually  occurs  in  the  concrete  itself.  Such 
failures  indicate  that  the  bonding  strength 
of  the  epoxy  compound  is  greater  than  the 
cohesive  strength  of  portland  cement  con- 
crete. 

To  check  whether  epoxy  compounds  can 
be  applied  below  grade,  or  under  circum- 
stances where  there  is  reason  to  suspect  a 
condition  of  excessive  capillary  moisture  or 
hydrostatic  pressure,  a  simple  test  may  be 
made.  This  consists  of  placing  a  piece  of 
rubber  mat  on  the  surface  which  is  held  in 
place  with  a  weight  and  allowed  to  stand 
8-12  hours.  If  moisture  has  collected  under 
the  cover  during  this  period,  it  is  advisable 
to  consult  with  the  supplier  to  be  sure  the 
proper  compound  has  been  selected. 

Surface  preparation  is  approximately  the 
same  as  that  for  other  type  patching  mate- 
rials— unsound  material  removed  by  jack- 
hammer,    sandblasting,    acid-etching,    etc. 

Applying  epoxy  compounds 

Epoxy  compounds  can  be  applied  by 
brush,  roller,  spray,  trowel,  screed  or 
squeegee,  whichever  may  be  the  most  con- 
venient and  efficient  for  the  job.  Several 
companies  have  developed  excellent  equip- 
ment for  mixing  and  spraying  epoxy  com- 
pounds in  a  single  operation.  However,  the 
use  of  such  equipment  can  only  be  justified 
when  large  areas  are  to  be  covered. 

At  the  time  of  application,  the  tempera- 
ture of  the  epoxy  compound  should  be  be- 
tween 70  and  90  degrees  F.  The  tempera- 
ture of  the  concrete  surface  onto  which  the 
epoxy  is  to  be  applied  should  be  at  least  60 
degrees  F.  Below  this  temperature,  there  is 
likelihood  of  poor  results  because  of  poor 
wetting  of  the  surface  and  an  abnormally 
slow  cure.  Also,  the  epoxy  may  be  hard  to 
handle,  since  the  viscosity  increases  rapidly 
with  decrease  in  temperature.  As  epoxy  com- 
pounds bond  well  only  to  relatively  dry  sur- 
faces, it  is  necessary,  on  a  job  exposed  to  the 
weather,  to  halt  application  if  it  rains. 

Methods  for  specific  applications: 

(a)  Skid-resistant  protective  overlays 

The  epoxy  compound  should  be  spread 
uniformly  over  the  prepared  surface  with 
brush,  roller,  broom  or  screed.  Spray  equip- 
ment may  be  used  for  large  areas.  Immedi- 
ately after  spraying,  the  aggregate  (aluminum 
oxide,  silicon  carbide,  silica  sand,  roofing 
granules  or  trap  rock)  should  be  broadcast 
(by  hand  or  machine)  over  the  wet  epoxy 
compound  at  the  rate  of  1.5  pounds  per 
square  yard,  using  material  passing  the  No. 
10  screen  and  retained  on  the  No.  20  screen 
for  highways  or  material  passing  the  No.  50 
screen  and  retained  on  the  No.  60  screen 
for  industrial  floors  and  car-washing  plat- 
forms. 

(b)  Waterproofing 

The  epoxy  compound  may  be  applied  by 
brush,  spray  or  roller  in  at  least  two  coats. 
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The  second  coat  may  be  applied  soon  after 
the  first  coat  has  lost  its  tackiness  and  be- 
comes hard. 

(c)  Patching 

The  epoxy  compound  is  usually  mixed 
with  well-graded  fine  aggregate  on  the  job. 
The  aggregate  used  should  be  dry.  The 
amount  of  fine  aggregate  used  will  depend 
on  its  gradation  and  the  degree  of  work- 
ability desired.  For  thick  patches,  dry  coarse 
aggregate  may  also  be  added.  The  top  size 
of  the  coarse  aggregate,  if  it  is  used,  should 
be  less  than  one-third  the  mean  thickness  of 
the  patch.  In  horizontal  patches  the  resulting 
epoxy  compound  mortar  or  concrete  is  ap- 
plied by  trowel  or  shovel  and  finished  by 
screeding,  floating  or  troweling.  In  all  cases 
trial  batches  should  be  made  to  check  the 
workability  of  the  mix. 

In  patches  on  vertical  surfaces,  it  is  pref- 
erable to  make  a  stiff  mix  of  epoxy  com- 
pound mortar  or  concrete  so  that  it  will  have 
less  tendency  to  flow  or  slump.  To  improve 
contact  with  the  old  surface,  it  is  well  to 
paint  it  with  a  mixed  epoxy  compound,  con- 
taining no  aggregate,  immediately  before 
adding  the  epoxy  compound  mortar  or  con- 
crete. For  large  patches  it  will  be  necessary 
to  hold  the  epoxy  compound  patch  in  place 
with  forms  which  have  been  protected  with 
polyethylene  or  cellophane. 

(d)  Crack  and  joint  sealing 

Joints  in  concrete  which  are  not  expected 
to  undergo  further  movement  may  be  sealed 
in  much  the  same  way  as  cracks.  Large  open- 
ings may  be  sealed  either  with  an  epoxy  com- 
pound, epoxy  compound  mortar,  or  portland 
cement  mortar  bonded  by  an  epoxy  com- 
pound. In  the  last  case,  the  mixed  resin  is 
sprayed  into  the  opening  to  coat  both  exposed 
surfaces.  Before  the  resin  is  hard,  a  1:2V^ 
Portland  cement  mortar  is  pressed  into  the 
crack.  For  vertical  surfaces  this  must  be  a 
dry-pack  mortar,  barely  wet  enough  to  hold 
together.  When  the  mortar  is  about  to  take 
its  initial  set.  the  surface  should  be  tooled 
with  a  mason's  jointer  or  similar  tool  to 
force  it  more  tightly  into  the  joint. 

Epoxy  compound  mortar  may  be  forced 
into  the  crack  in  much  the  same  manner. 
It  may  be  desirable  to  spray  the  crack  with 
an  epoxy  compound,  as  with  the  portland 
cement   mortar. 

(e)  Bonding  new  concrete  to  old 

Epoxy  compounds  used  for  bonding  new 
concrete  to  old  must  be  chosen  from  those 
formulations  which  develop  adequate  bond 
in  spite  of  the  water  present  in  fresh  con- 
crete. The  epoxy  compound  should  be  spread 
onto  the  prepared  surface;  if  the  surface  is 
rough  and  irregular,  the  resin  should  be 
brushed  in  well  to  avoid  air  pockets.  As  soon 
as  feasible  and  while  the  epoxy  compound 
is  still  a  liquid  the  portland  cement  concrete 
or  mortar  should  be  placed;  however,  if 
necessary,  the  bond  coat  may  be  allowed  to 
remain  exposed    for   a  few   minutes.     If   the 


epoxy  compound  has  reacted  sufficiently  to 
lose  its  liquid  state  it  will  be  necessary  to 
apply  additional  epoxy  compound  to  insure 
good  bond.  Concrete  should  be  of  a  good 
quality,  appropriate  to  the  job  and  with  a 
low  slump.  The  concrete  should  be  cured 
according  to  good  concrete  practice. 

If  the  repair  is  being  made  on  a  vertical 
or  inclined  surface.,  forms  may  be  necessary. 

(f)  Bonding  hardened  concrete  to  hard- 
ened concrete 

Precast  elements  may  be  bonded  to  others 
or  hardened  cast-in-place  concrete  by  prepar- 
ing both  surfaces  for  the  receipt  of  epoxy 
compound,  applying  the  compound  to  both 
surfaces,  and  pressing  them  together.  Be- 
tween vertical  surfaces  the  viscosity  must  be 
such  that  the  epoxy  compound  does  not  leak 
out,  or  provision  must  be  made  to  retain  it. 

(g)  Grouting 

Steel  dowels  may  be  grouted  by  coating 
the  prepared  steel  to  a  thickness  of  15-30 
mils,  inserting  the  dowels  into  the  cleaned 
grout-filled  holes  of  the  concrete.,  then  twist- 
ing to  insure  contact.  Grouting  of  voids  in 
concrete  or  areas  around  steel  may  be  done 
by  adaptations  of  the  methods  described 
under  Item    (d) . 

(h)   Coatings  to  prevent  chemical  attack 
Such  coatings  must  be  applied  in  at  least 
three  coats,  to  eliminate  "pinholing,"  which 
can  ruin  the  whole  benefit  of  the  coating. 

Hardening 

As  soon  as  the  epoxy  compound  has  been 
spread,  it  rapidly  acquires  the  temperature 
of  the  surface  onto  which  it  was  placed.  For 
this  reason,  surface  temperature  should  be 
checked  before  the  epoxy  compound  is  ap- 
plied. Should  this  be  less  than  70  degrees 
F,  hardening  will  be  noticeably  slow.  So, 
when  a  fast  cure  is  important,  thought  should 
be  given  to  having  the  surface  as  warm  as 
possible.  Many  methods  of  surface  heating 
can  be  devised.,  but  most  are  impracticable 
for  large  areas  over  thick  concrete. 

(a)  Acceleration  of  hardening  rate 
Means  for  accelerating  the  hardening  rate 

can  be  accomplished  by: 

( 1 )  Use  of  a  faster  hardening  system  if 
available. 

( 2 )  Use  of  a  black  polyethylene  film 
placed  over  the  completed  job  to  absorb  solar 
heat. 

( 3 )  Use  of  infrared  heaters  placed  over 
the  complete  job. 

( 4 )  Use  of  canvas  tents  and  space  heaters. 
(  5 )    Use  of  a  torch  played  lightly  against 

any  metal  surface  being  bonded  to  the  ad- 
hesive. Localized  and  intensive  heating  must 
be  avoided. 

( 6  )  Use  of  electrical,  steam,  or  other  heat- 
ing elements  permanently  embedded  in  the 
cured  epoxy  resin  compound. 

(b)  Deceleration  of  hardening  rate 

The  slowing  down  of  the  hardening  rate 
can  be  accomplished  by: 
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( 1 )  Lowering  the  temperature  of  the 
batch,  or 

(2)  Spreading  the  batch  out  in  a  thin 
film. 

Safety  precautions 

Two  typical  health  problems  which  may 
be  encountered  when  epoxy  materials  are 
carelessly  handled  are: 

( 1 )  Skin  irritation,  such  as  burns,  rashes, 
itches,  etc. 

(2)  Skin  sensitization,  which  is  an  allergic 
reaction  similar  to  that  caused  in  certain 
people  by  wool,  poison  ivy,  etc. 

Make  certain  that  manufacturer's  safety 
precautions  are  rigidly  adhered  to. 

Latex  modified  concrete 

More  recently  developed  than  the  epoxy 
resins  are  synthetic  latex  modifiers.  These 
materials,  added  to  ordinary  mortar,  pro- 
vide equally  great  adhesive  properties,  along 
with  good  resilience,  elasticity  and  durability. 

Of  particular  importance  in  concrete  re- 
pair work,  latex  modified  mixes  have  also 
proved  valuable  for  ceramic  tile  grout  and 
bedding,  coating  for  industrial  insulation, 
and  brick  and  concrete  block  mortars.  As  a 
concrete  additive,  the  white,  milky  fluid  com- 
bines with  the  customary  sand-cement-water 
mix  to  produce  a  mortar  that  cures  with 
high  compressive  and  tensile  strength,  great 
flexibility,  strong  resistance  to  alkalies  and 
dilute  acids,  low  water  absorption  qualities, 
good  freeze-thaw  stability,  and  low  in  cost. 
Experimental  mixes,  depending  on  the  ce- 
ment-sand-water ratios,  have  yielded  com- 
pressive strengths  of  up  to  7,000  psi,  shear, 
bond  and  tensile  strengths  of  up  to  1,000 
psi,  and  flexibility  of  better  than  2..000  psi. 

Latex  modified  mixes  have  been  used  suc- 
cessfully to  repair  both  concrete  and  wood 
sub-floors.  In  each  case,  the  mix  was  used 
as  a  topping  and  usable  in  two  days  after 
placement. 

One  major  experiment  indicating  the  value 
of  latex-modified  mixes  was  on  a  three-span 
bascule  bridge  at  Cheboygan,  Mich.  This 
40-foot  wide  bridge  had  116  feet  of  concrete 
roadway  built  in  1940,  which  had  become 
badly  scaled  from  weathering  and  de-icing 
salts,  and  polished  by  traffic.  Unsound  con- 
crete was  removed  to  allow  for  the  placement 
of  a  minimum  thickness  of  V^-inch  latex- 
modified  mortar.  For  test  purposes,  four 
methods  of  preparation  were  used.  In  one 
place,  the  surface  was  thoroughly  wet  with 
water.  Another  area  was  left  dry  and  un- 
treated. On  a  third,  a  bond  coat  of  straight 
latex  emulsion  was  brushed  into  the  surface 
and  dried  until  tacky.  Finally,  a  slurry  of 
latex  and  cement  at  1:1  was  broomed  into 
one  portion  of  the  deck. 

After  one  winter  of  use,  it  was  found  that 
nearly  all  concrete  laid  over  a  wet  substrate 
remained  intact.  But  in  the  areas  prepared 
by  the  other  three  methods,  there  were  vary- 


ing degrees  of  failure.  The  faulty  areas  were 
cleaned  again  and  new  latex-cement  mortar 
applied,  this  time  over  the  deck  washed  and 
soaked  with  water. 

After  two  winters  of  use,  the  following 
conclusions  were  reached: 

( 1 )  There  was  no  bond  failure  where  the 
substrate  had  been  thoroughly  soaked  with 
water. 

(2)  Great  fluidity  is  possible  with  fairly 
low  water/cement  ratios. 

( 3 )  Latex  mortar  is  highly  susceptible  to 
skinning  over  and  shrinkage  crack  formation 
if  not  immediately  covered  with  wet  burlap 
after  the  final  finishing.  Experience  has  indi- 
cated the  need  to  adopt  certain  procedures 
with  latex-modified  concrete  that  vary  some- 
what from  methods  followed  with  conven- 
tional mixes.    These  are: 

( 1 )  Surface  preparation.  Approximately 
the  same  as  for  conventional  mixes  except 
area  to  be  surfaced  should  be  kept  damp — 
even  at  time  of  resurfacing. 

( 2 )  Mixing.  Latex  loses  its  stability  with 
air  entrainment;  hence,  no  air-entraining  ad- 
mixture. Two  to  four  minutes  mixing  time 
— short  pot  life. 

(3)  Placement  and  finishing.  Placement 
is  approximately  the  same  as  for  conventional 
mixes.  Because  of  wet  drag,  latex  mixes  are 
often  more  difficult  to  trowel  than  conven- 
tional mixes.  They  also  set  more  rapidly  and 
form  a  surface  skin  that  will  tear  if  worked 
too  hard.  To  facilitate  troweling,  the  area 
can   be   rewetted   with   50/50   latex-water. 

(4)  Curing.  Wet  burlap  recommended 
for  2  to  3  days.  Five  days  after  the  place- 
ment of  latex  concrete,  the  surface  can  be 
reopened  to  traffic. 

Further  experience  with  latex-modified 
mortars  will  add  to  the  store  of  information 
about  them,  and  possibly  alter  some  of  the 
procedures  now  recommended.  As  matters 
stand,  latex  modifiers  put  new  muscle  and 
durability  into  what  has  long  been  a  standard 
building  and  road  material.  They  permit  a 
wide  range  of  applications  for  tough,  long- 
lasting  concrete  and  at  the  same  time  can 
offer  architects  and  contractors  additional 
freedom  in  design  and  construction  methods. 

Practices  by  various  railroads 

As  already  stated,  there  is  a  time  and  place 
for  all  our  accepted  materials — also  method 
of  use.  Any  given  railroad  may  be  faced 
with  problems  of  repairing  either  a  concrete 
or  masonry  structure  that  are  peculiar  only 
to  that  given  job.  These  are  the  times  when 
the  ingenuity  of  our  engineers  is  used  to 
the  maximum. 

Quite  a  few  of  our  railroads  have  many 
cut-stone  piers  and  abutments  still  in  service 
that  are  over  a  century  old.  In  most  cases 
the  mortar  is  gone,  stones  have  fallen  out, 
and  the  cap  stones  are  either  bad  or  have 
been  replaced  with  concrete.  One  of  our 
railroads  uses  its  own  forces  in  conjunction 
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with  a  contracting  company  which  furnishes 
a  job  supervisor  and  one  assistant,  mixing 
equipment  and  special  tools,  their  patented 
brand  of  non-shrink  admixture  and  grout 
lubricating  admixture.  The  railroad  furnishes 
necessary  men,  sand,  cement,  steel,  air  com- 
pressor, pumps  and  other  miscellaneous  ma- 
terial. 

The  stones  are  drilled  vertically  from  the 
top  or,  where  needed,  horizontally  or  at  an 
angle  to  best  tie  them  together,  and  %-inch 
reinforcing  steel  is  placed  in  the  holes. 
Where  the  stones  are  cracked  and/or  spalled, 
the  unsound  portion  is  removed.  Dowel  holes 
are  then  drilled  in  the  surrounding  sound 
rock  and  reinforcing  dowel  steel  is  placed  in 
these  holes.  One-half-inch  reinforcing  steel 
is  then  tied  on  about  9-inch  centers  in  the 
opening.  The  face  is  partially  formed, 
crushed  rock  is  placed  in  the  opening,  alter- 
nating forming  and  placing  crushed  rock 
until  the  opening  is  filled.  Injector  pipes 
are  placed  in  the  mass  of  crushed  rock  as 
the  placing  and  forming  takes  place,  and 
grout  is  pumped  into  the  mass  through  them. 
This  grout  is  composed  of  cement,  non-shrink 
admixture,  lubricating  admixture,  sand  and 
water.  The  grout  slurry  thus  formed  com- 
pletely fills  the  void  spaces  in  the  crushed 
rock,  forming  a  dense  concrete  when  cured. 

Simultaneously,  holes  are  drilled  in  the 
face  of  the  structure  at  the  corners  of  the 
joints,  in  a  manner  best  described  as  cross- 
ing the  T's  and  dotting  the  Fs.  Special  ex- 
panding grout-injector  tips  are  secured  in  the 
holes  in  each  general  area,  alternating  to 
other  general  areas  as  the  work  progresses, 
and  a  hose  is  connected  from  the  pump  to  an 
injector.  The  grout  slurry  is  then  pumped 
into  the  structure  under  pressure  which  at 
times  reaches  300  psi.  Pumping  progresses 
from  one  tip  to  another,  from  one  hole  to 
another,  and  from  one  general  area  to  an- 
other. Obviously  grout  at  times  is  forced 
through  an  external  crack  before  having 
reached  the  desired  internal  faces.  When  this 
happens,  the  grouting  operation  is  moved 
to  another  location,  allowing  the  grout  in 
the  first  location  to  "set".  Later  grouting  is 
resumed  at  this  location,  which  permits  the 
grout  to  penetrate  all  interior  surfaces  and 
cracks,  as  well  as  all  joints. 

After  the  entire  structure  has  been  pres- 
sure grouted,  and  all  defective  stones  and /or 
concrete  have  been  either  repaired  or  re- 
placed, all  surface  joints  are  tuck-pointed. 
When  this  is  done  we  have  a  tight,  solid, 
uniform  structure,  now  protected  from  in- 
creased weathering  damage. 

The  above  described  procedure  has  also 
been  successfully  used  on  larger  stone  and 
masonry   arch    culverts. 

One  railroad  had  a  1940  harbor  struc- 
ture where  many  of  the  14-inch  octagonal 
concrete  bearing  piles  had  suffered  critical 
losses  in  cross-section  above  and  below  the 
water    line.     The    repairing    technique    con- 


sisted of  removing  loose  concrete  ( divers 
doing  the  work  below  water)  and  wire 
brushing  reinforcing.  Two  mating  cylindri- 
cal forms  of  pipe  were  fitted  around  the 
pile,  made  watertight,  and  then  dewatered. 
New  reinforcing  was  placed  where  needed 
and  non-shrinking  concrete  was  placed  in 
the  caisson. 

Where  surface  repairs  are  necessary  to 
concrete  structures,  particularly  when  rein- 
forcing is  exposed,  numerous  railroads  use 
the  shotcrete  method.  Preparation  of  surface 
and  the  type  of  material  used  are  conven- 
tional. Major  difference  is  by  use  of  a  shot- 
crete machine  to  spray  material  on.  For 
large  surface  repairs,  it  appears  the  shotcrete 
method  is  both  practical  and  economical. 

Our  railroads  have  been  making  large  use 
of  the  epoxies  for  concrete  and  masonry 
restoration  work.  Railway  Track  and  Struc- 
tures, in  its  issues  of  June,  1961,  and  July, 
1962,  go  into  detail  on  uses  made  of  epoxies 
along  with  the  economics.  Therefore,  we  will 
not  in  this  report  repeat  these  procedures  as 
the  magazine  is  well  known  to  our  mainte- 
nance-of-way    people. 

A  most  interesting  example  showing  the 
practicability  and  economy  of  using  epoxies 
for  repairing  concrete  bridges  was  the  method 
used  recently  for  repairing  a  40-year-old  con- 
crete wharf  at  the  Port  of  Los  Angeles. 

A  recent  inspection  revealed  structural 
cracks  in  a  number  of  concrete  pile  caps  and 
stringers.  These  cracks,  varying  in  width 
from  hairline  up  to  5  inches  at  the  underside, 
were  all  normal  to  the  longitudinal  axis  of 
the  beams,  dividing  them  into  as  many  as 
eight   pieces. 

Rail  traffic  was  immediately  barred  from 
the  weakened  wharf,  and  engineers  were  as- 
signed to  study  potential  remedies.  Two  so- 
lutions were  proposed :  ( 1 )  Removal  of 
the  concrete  wharf  deck,  caps  and  stringers, 
etc.,  and  replacement  on  the  existing  piles; 
and  (2)  restoration  of  the  caps  and  beams 
by  bonding  them  in  place  with  epoxy  resin. 

The  advantages  of  the  restoration  plan 
were  considered  to  be: 

( 1 )  Repairs  could  be  made  without  in- 
terrupting shipping  operations, 

(2)  Substantial  savings  could  be  made, 
and 

(3)  The  facility  could  be  restored  to  full 
service  much  sooner. 

It  was  decided  to  inject  the  liquid  epoxy 
into  vertical  and  overhead  cracks  by  means 
of  external  pressure.  This  necessitated  the 
use  of  some  kind  of  surface  sealant  to  con- 
tain the  pressure.  A  puttylike  proprietary 
epoxy  containing  inert  fillers  was  selected  for 
this  purpose.  The  sealant  epoxy  had  to  be 
stiff  enough  to  apply  to  overhead  and  verti- 
cal members  without  sagging  prior  to  hard- 
ening. Ability  to  bridge  the  largest  cracks 
with  a  bond  strength  sufficient  to  withstand 
internal  pressures  of  at  least  125  psi  was  also 
a  requirement. 
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Following  the  selection  of  materials,  lab- 
oratory and  field  tests  were  undertaken  to 
qualify  the  epoxy  healing  agent  and  the 
manner  in  which  it  was  to  be  applied. 

An  examination  of  the  wharf  structure 
had  disclosed  that  several  dozen  30  by  36-in. 
concrete  pile  caps  were  cracked  across  the 
entire  beam  sections  in  several  places.  Using 
an  adjacent  member  of  damaged  concrete  as 
a  control,  a  typical  cracked  girder  was  selected 
for  restoration  and  later  static  and  dynamic 
loading.  The  beam  had  been  completely  sev- 
ered by  large  transverse  cracks  (up  to  Yl  in- 
wide  at  the  bottom  of  the  beam)  in  at  least 
seven  places.  All  cracks  extended  to  the 
under  side  of  the  concrete  deck  which  had 
been  poured   monolithically   with   the   beam. 

The  total  cost  of  epoxy  repairs  and  shot- 
creting  was  $92,890.  The  estimated  cost  for 
removal  of  the  wharf  structures  and  replace- 
ment with  new  concrete  was  $350,000.  As- 
suming the  time  needed  to  remove  the  exist- 
ing damaged  concrete  wharf  deck  girders,  etc., 
to  be  a  full  year,  the  loss  of  revenue  on  the 
facility  would  not  have  been  less  than  $100,- 
000.  The  apparent  total  savings  to  be  ef- 
fected by  the  epoxy  healing  method  as  com- 
pared with  demolition  and  reconstruction  has, 
therefore,  been  estimated  at  $357,000. 


Conclusions 

In  this  report  we  have  covered  the  con- 
ventional methods  of  repairing  concrete  and 
masonry  structures  as  well  as  a  few  which 
created  special  problems — also  the  conven- 
tional materials  as  well  as  the  newer  epoxies 
and  latex-modified  concrete. 

After  a  review  of  the  various  methods  and 
materials,  it  is  quite  apparent  that  in  nu- 
merous cases  there  is  no  exact  formula  for 
making  repairs — each  project  has  to  stand 
on  its  own  merits.  Usually,  there  are  always 
two  or  more  ways  of  doing  a  job.  Assuming 
that  the  job  has  to  be  done,  cost  comparisons 
should  be  made  between  the  alternatives,  and 
method  decided  upon  should  be  well-planned 
before  work   started. 

Habit  and  past  practice  are  creatures  of 
the  past.  Whether  standard  cement,  an  epoxy, 
or  a  latex-modified  concrete  is  used  on  a 
job  (and  there  is  a  place  for  each),  the  main 
criteria  for  success  are:  (1)  Thorough  in- 
vestigation and  planning,  ( 2 )  proper  pro- 
cedure according  to  instructions,  and  (3) 
the  conscientious  application  of  a  few  simple 
rules.  These  criteria  to  be  based  on  satisfy- 
ing present-day  needs  and  not  the  needs  of 
yesterday. 
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G.  Aldrich 

G.  W.  Rear 

W.  F.  Steffens 

W.  F.  Steffens 

P.  Swenson 

W.  F.  Steffens 

E.  B.  Ashby 

S.  C.  Tanner 

Executive 

G.  W.  Rear 

E.  B.  Ashby 

S.  C.  Tanner 

Lee  Jutton 

Members 

W.  F.  Steffens 

C.  E.  Smith 

Lee  Jutton 

F.  F.  Strouse 

E.  B.  Ashby 

S.  C.  Tanner 

W.  F.  Strouse 

C.  R.  Knowles 

«■ 

W.  0.  Eggleston 

Lee  Jutton 

C.  R.  Knowles 

A.  Ridgway 

1915-1916 

1916-1917 

1917-1918 

1918-1919 

President 

G.  W.  Rear 

C.  E.  Smith 

S.  C.  Tanner 

Lee  Jutton 

1st  V.-Pres..  .  . 

C.  E.  Smith 

E.  B.  Ashby 

Lee  Jutton 

F.  E.  Weise 

2nd  V.-Pres..  . 

E.  B.  Ashby 

S.  C.  Tanner 

F.  E.  Weise 

W.  F.  Strouse 

3rd  V.-Pres..  .  . 

S.  C.  Tanner 

Lee  Jutton 

W.  F.  Strouse 

C.  R.  Knowles 

4th  V.-Pres..  .  . 

Lee  Jutton 

F.  E.  Weise 

C.  R.  Knowles 

A.  Ridgway 

Sec.-Treas 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

r 

F.  E.  Weise 

W.  F.  Strouse 

A.  Ridgway 

J.  S.  Robinson 

W.  F.  Strouse 

C.  R.  Knowles 

J.  S.  Robinson 

J.  P.  Wood 

Executive 

C.  R.  Knowles 

A.  Ridgway 

J.  P.  Wood 

A.  B.  McVay 

Members 

A.  Ridgway 

J.  S.  Robinson 

D.  C.  Zook 

J.  H.  Johnston 

J.  S.  Robinson 

J.  P.  Wood 

A.  B.  McVay 

E.  T.  Howson 

I 

J.  P.  Wood 

D.  C.  Zook 

J.  H.  Johnston 

C.  W.  Wright 

1919-1920 

1920-1921 

1921-1922 

1922-1923 

President 

F.  E.  Weise 

W.  F.  Strouse 

C.  R.  Knowles 

Arthur  Ridgway 

l*t  V.-Pres. .  .  . 

W.  F.  Strouse 

C.  R.  Knowles 

A.  Ridgway 

J.  P.  Wood 

2nd  V.-Pres..  . 

C.  R.  Knowles 

A.  Ridgway 

J.  S.  Robinson 

J.  S.  Robinson 

3rd  V.-Pres..  . 

A.  Ridgway 

J.  S.  Robinson 

J.  P.  Wood 

C.  W.  Wright 

4th  V.-Pres..  .  . 

J.  S.  Robinson 

J.  P.  Wood 

C.  W.  Wright 

E.  T.  Howson 

Sec.-Treas 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

Asst.  Sec 

F.  E.  Weise 

F.  E.  Weise 

r 

J.  P.  Wood 

C.  W.  Wright 

E.  T.  Howson 

P.  C.  Baluss 

A.  B.  McVay 

A.  B.  McVay 

J.  H.  Johnston 

Maro  Johnson 

Directors 

J.  H.  Johnston 

G.  A.  Manthey 

E.  K.  Barrett 

0.  F.  Dalstrom 

E.  T.  Howson 

E.  T.  Howson 

P.  C.  Baluss 

S.  D.  Corey 

C.  W.  Wright 

J.  H.  Jonhston 

Maro  Johnson 

W.  B.  Hotson 

I 

G.  A.  Manthey 

E.  K.  Barrett 

0.  F.  Dalstrom 

P.  N.  Nelson 

1923-1924 

1924-1925 

1925-1926 

1926-1927 

President 

J.  S.  Robinson 

J.  P.  Wood 

C.  W.  Wright 

E.  T.  Howson 

1st  V.-Pres..  .  . 

J.  P.  Wood 

C.  W.  Wright 

E.  T.  Howson 

F.  C.  Baluss 

2nd  V.-Pres..  .  . 

C.  W.  Wright 

E.  T.  Howson 

F.  C.  Baluss 

Maro  Johnson 

3rd  V.-Pres. .  . 

E.  T.  Howson 

F.  C.  Baluss 

Maro  Johnson 

J.  S.  Huntoon 

4th  V.-Pres.    .  . 

F.  C.  Baluss 

Maro  Johnson 

J.  S.  Huntoon 

C.  S.  Heritage 

Sec.-Treas 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

Asst.  Sec 

F.  E.  Weise 

F.  E.  Weise 

P.  E.  Weise 

F.  E.  Weise 

r 

S.  T.  Corey 

J.  S.  Huntoon 

C.  S.  Heritage 

A.  I.  Gauthier 

W.  B.  Hotson 

A.  I.  Gauthier 

W.  B.  Hotson 

E.  L.  Sinclair 

Directors 

P.  N.  Nelson 

E.  L.  Sinclair 

P.  N.  Nelson 

0.  F.  Dalstrom 

J.  S.  Huntoon 

C.  S.  Heritage 

A.  I.  Gauthier 

W.  T.  Krausch 

A.  I.  Gauthier 

W.  B.  Hotson 

E.  L.  Sinclair 

R.  C.  Bardwell 

I 

E.  L.  Sinclair 

P.  N.  Nelson 

0.  F.  Dalstrom 

H.  I.  Benjamin 

1927-1928 

1928-1929 

1929-1930 

1930-1934 

President 

F.  C.  Baluss 

Maro  Johnson 

J.  S.  Huntoon 

C.  S.  Heritage 

1st  V.-Pres..  .  . 

Maro  Johnson 

J.  S.  Huntoon 

C.  S.  Heritage 

A.  I.  Gauthier 

2nd  V.-Pres..  . 

J.  S.  Huntoon 

C.  S.  Heritage 

A.  I.  Gauthier 

H.  I.  Benjamin 

3rd  V.-Pres. .  .  . 

C.  S.  Heritage 

A.  I.  Gauthier 

H.  I.  Benjamin 

W.  T.  Krausch 

4th  V.-Pres..  .  . 

A.  I.  Gauthier 

H.  I.  Benjamin 

W.  T.  Krausch 

T.  H.  Strate 

Sec.-Treas 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

Asst.  Sec 

F.  E.  Weise 

F.  E.  Weise 

f 

W.  T.  Krausch 

R.  C.  Henderson 

G.  A.  Rodman 

E.  C.  Neville 

R.  C.  Bardwell 

J.  S.  Ekey 

W.  A.  Batey 

H.  H.  Best 

Directors 

H.  I.  Benjamin 

T.  H.  Strate 

F.  W.  Hillman 

J.  E.  King 

R.  C.  Henderson 

Gr,  A.  Rodman 

E.  C.  Neville 

A.  B.  Scowden 

T.  H.  Strate 

W.  A.  Batey 

H.  H.  Best 

W.  A.  Batey 

I 

J.  S.  Ekey 

F.  W.  Hillman 

J.  E.  King 

L.  C.  Smith 

Past  Officers 
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1934-1935 

1935-1936 

1936-1937 

1937-1938 

President    ... 

H.  I.  Benjamin 

T.  H.  Strate 

E.  C.  Neville 

C.  M.  Burpee 

1st  V.-Pres..  .  . 

T.  H.  Strate 

E.  C.  Neville 

C.  M.  Burpee 

F.  H.  Masters 

2nd  V.-Pres..  . 

E.  C.  Neville 

C.  M.  Burpee 

F.  H.  Masters 

W.  S.  Lacher 

3rd  V.-Pres..  . 

A.  B.  Scowden 

F.  H.  Masters 

C.  A.  J.  Richards 

C.  A.  J.  Richards 

4th  V.-Pres..  .  . 

W.  R.  Roof 

C.  A.  J.  Richards 

W.  S.  Lather 

F.  H.  Cramer 

Sec.-Treas. .  .  . 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

f 

C.  M.  Burpee 

A  L.  McCloy 

W.  R.  Roof 

B.  R.  Meyers 

W.  A.  Batey 

R,  P.  Luck 

T.  P.  Soule 

G.  S.  Crites 

Directors 

L.  C.  Smith 

H.  H.  Best 

F.  H.  Cramer 

R.  E.  Dove 

i 

C.A.J.  Richards 

W.  R.  Roof 

B.  R.  Mevers 

T.  P.  Soule 

A.  L.  McCoy 

T.  P.  Soule 

G.  S.  Crites 

A.  Chinn 

I 

R.  P.  Luck 

F.  H.  Cramer 

R.  E.  Dove 

L.  G.  Byrd 

193S-1939 


1939-1940 


1940-1941 


1941-1942 


President  .  . 
1st  V.-Pres. 
2nd  V.-Pres. 
3rd  V.-Pres. 
4th  V.-Pres.. 
Sec.-Treas..  . 

Secretary.  .  . 
Treasurer    .  . 


Directors 


Armstrong  Chinn 

F.  H.  Cramer 

A.  E.  Bechtelheimer 

H. M.  Church 

R.  E.  Dove 

C.  A.  Lichty 


L.  G.  Byrd 
W.  R.  Ganser 
F.  H.  Soothill 
B.  R.  Mevers 
W.  Walkden 
A.  S.  Krefting 


A.  E.  Bechtelheimer 

F.  H.  Cramer 

H. M.  Church 

R.  E.  Dove 

F.  H.  Soothill 

C.  A.  Lichty 


B.  R.  Mevers 
W.  Walkden 
A.  S.  Krefting 
A.  M.  Knowles 
L.  G.  Byrd 
K.  L.  Miner 


H.  M.  Church 
R.  E.  Dove 

F.  A.  Soothill 

G.  S.  Crites 

A.  M.  Knowles 


F.  O.  Whiteman 
F.  E.  Weise 


N.  D.  Howard 
L.  G.  Byrd 
K.  L.  Miner 
R.  E.  Caudle 
t.  A.  Moore 
W.  A.  Sweet 


R.  E.  Dove 

F.  H.  Soothill 

G.  S.  Crites 

A.  M.  Knowles 
N.  D.  Howard 


A.  G.  Shaver 
F.  E.  Weise 

R.  E.  Caudle 
I.  A.  Moore 
W.  A.  Sweet 
J.  L.  Varker 
L.  E.  Peyser 
Martin  Meyer 


1942-1943 

1943-1944 

1944-1945 

1945-1946 

President      ... 

G.  S.  Crites 

J.  L.  Varker 

J.  L.  Varker 

N.  D.  Howard 

1st  V.-Pres.    .  . 

R.  E.  Caudle 

R.  E.  Caudle 

R.  E.  Caudle 

F.  G.  Campbell 

2nd  V.-Pres..  . 

A.  M.  Knowles 

N.  D.  Howard 

N.  D.  Howard 

J.  S.  Hancock 

3rd  V.-Pres..  . 

N.  D.  Howard 

F.  G.  Campbell 

F.  G.  Campbell 

E.  H.  Barnhart 

4th  V.-Pres.    .  . 

J.  L.  Varker 

I.  S.  Hancock 

J.  S.  Hancock 

W.  F.  Martens 

Secretary 

A.  G.  Shavert 
Lorene  Kindredt 
Elinor  V.  Heffern 

Elinor  V.  Heffern 

Elise  LaChance 

Elise  LaChance 

Treasurer    .  . 

F.  E.  Weise 

C.  R.  Knowles 

C.  R.  Knowles 

C.  R.  Knowles 

Treasurer 

F.  E.  Weise 

F.  E.  Weise 

Emeritus 

" 

M.  Mever 

W.  F.  Martens 

W.  F.  Martens 

A.  B.  Chapman 

L.  E.  Pevser 

A.  L.  McCloy 

A.  L.  McClov 

W.  A.  Huckstep 

Directors 

K.  L.  Miner 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

F.  R.  Spofford 

F.  G.  Campbell 

E.  H.  Barnhart 

E.  H.  Barnhart 

Guy  E.  Martin 

J.  S.  Hancock 

A.  B.  Chapman 

A.  B.  Chapman 

B.  R.  Meyers 

L.  C.  Winkelhaus 

L.  E.  Peyser 

L.  E.  Peyser 

L.  E.  Peyser 

tTo  November  1,  1942 

tTo  February  1.  1943 

1946-1947 

1947-1948 

1948-1949 

1949-1950 

President 

F.  G.  Campbell 

J.  S.  Hancock 

E.  H.  Barnhart 

W.  F.  Martens 

1st  V.-Pres.    .  . 

J.  S.  Hancock 

E.  H.  Barnhart 

W.  F.  Martens 

W.  A.  Huckstep 

2nd  V.-Pres.    . 

E.  H.  Barnhart 

W.  F.  Martens 

W.  A.  Huckstep 

Guv  E.  Martin 

3rd  V.-Pres.    .  . 

W.  F.  Martens 

W.  A.  Huckstep 

Guy  E.  Martin 

F.  R.  Spofford 

4th  V.-Pres.    . 

W.  A.  Huckstep 

G.  E.  Martin 

F.  R.  Spotford 

Lee  Mayfield 

Secretary 

Elise  LaChance 

Elise  LaChance 

Elise  LaChance 

Elise  LaChance 

Treasurer    . 

C.  R.  Knowles 

C.  R.  Knowles 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

r 

Guy  E.  Martin 

H.  M.  Harlow 

Lee  Mavfield 

H.  M.  Harlow 

B.  R.  Meyers 

H.  B.  Christianson 

F.  M.  Misch 

V.  E.  Engman 

L.  E.  Peyser 

F.  R.  Spofford 

W.  D.  Gibson 

G.  W.  Benson 

1 

H.  M.  Harlow 

Lee  Mayfield 

H.  M.  Harlow 

F.  M.  Misch 

H.  B.  Christianson 

Franz  M.  Misch 

V.  E.  Engman 

L.  R.  Morgan 

I 

F.  R.  Spofford 

W.  D.  Gibson 

G.  W.  Benson 

J.  A.  Jorlett 
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Past  Officers 


1950-1951 

1951-1952 

1952-1953 

1953-1954 

President 

W.  A.  Huckstep 

Guy  E.  Martin 

P.  R.  Spofford 

Lee  Mayfield 

1st  V.-Pres. .  .  . 

Guy  E.  Martin 

P.  R.  Spofford 

Lee  Mavfield 

H.  M.  Harlow 

2nd  V.-Pres..  . 

P.  R.  Spofford 

Lee  Mavfield 

H.  M.  Harlow 

J.  A.  Jorlett 

3rd  V.-Pres..  . 

Lee  Mayfield 

H.  M.  Harlow 

J.  A.  Jorlett 

R.  R.  Gunderson 

4th  V.-Pres. .  .  . 

H.  M.  Harlow 

J.  A.  Jorlett 

R.  R.  Gunderson 

W.  H.  Huffman 

Secretary 

Elise  LaChance 

Elise  LaChance 

Elise  LaChance 

Elise  LaChance 

Treasurer.  .  . 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

P.  M.  Misch 

M.  H.  Dick 

W.  H.  Huffman 

M.  H.  Dick 

L.  R.  Morgan 

R.  R.  Gunderson 

L.  R.  Morgan 

J.  F.  Warrenfells 

J.  A.  Jorlett 

J.  P.  Warrenfells 

B. M.  Stephens 

G.  Switzer 

M.  H.  Dick 

W.  H.  Huffman 

M.  H.  Dick 

B.  M.  Stephens 

R.  R.  Gunderson 

L.  R.  Morgan 

J.  F.  Warrenfells 

W.  H.  Bunee 

J.  F.  Warrenfells 

B.  M.  Stephens 

G.  Switzer 

E.  R.  Schlaf 

1954-1955 


1955-1956 


1956-1957 


1957-1958 


President .  .  . 
1st  V.-Pres.. 
2nd  V.-Pres. 
3rd  V.-Pres.. 
4th  V.-Pres. 
Secretary.  .  . 
Treasurer    . . 


Directors 


H.  M.  Harlow 
J.  A.  Jorlett 
R.  R.  Gunderson 
W.  H.  Huffman 
M.  H.  Dick 
Elise  LaChance 
L.  C.  Winkelhaus 
B.  M.  Stephens 
W.  H.  Bunge 
E.  R.  Schlaf 
J.  F.  Warrenfells 
H.  D.  Curie 
J.  M.  Lowry 


J.  A.  Jorlett 
R.  R.  Gunderson 
W.  H.  Huffman 
M.  H.  Dick 
B.  M.  Stephens 
Elise  LaChance 
L.  C.  Winkelhaus 
J.  F.  Warrenfells 
H.  D.  Curie 
J.  M.  Lowry 
W.  H.  Bunge 
E. R.  Schlaf 
G.  W.  Benson 


R.  R.  Gunderson 
W.  H.  Huffman 
M.  H.  Dick 
B.  M.  Stephens 
H.  D.  Curie 
Elise  LaChance 
L.  C.  Winkelhaus 
W.  H.  Bunge 
E.  R.  Schlaf 
G.  W.  Benson 
J.  M.  Lowry 
T.  M.  von 

Sprecken 
H.  A.  Matthews 


W.  H.  Huffman 
M.  H.  Dick 
B.  M.  Stephens 
H.  D.  Curie 

Elise  LaChance 
L.  C.  Winkelhaus 
G.  W.  Benson 
J.  M.  Lowry 
H.  A.  Matthews 
T.  M.  von 

Sprecken 
W.  H.  Bunge 
E.  R.  Schlaf 


195S-1959 

1959-1960 

1930-1961 

1961-1962 

President 

1st  V.-Pres.. 
2nd  V.-Pres.. 
3rd  V.-Pres.. 

Secretary  

Treasurer.  .  . 

M.  H.  Dick 

B.  M.  Stephens 

H.  D.  Curie 

G.  W.  Benson 

Ruth  Weggeberg 

L.  C.  Winkelhaus 

B.  M.  Stephens 
H.  D.  Curie 
G.  W.  Benson 
J.  M.  Lowry 
Ruth  Weggeberg 
L.  C.  Winkelhaus 

H.  D.  Curie 
G.   W.   Benson 
J.   M.   Lowry 
E.   R.   Schlaf 
Ruth   Weggeberg 
L.   C.  Winkelhaus 

G.  W.  Benson 

J.  M.  Lowry 

E.  R.  Schlaf 

H.  A.  Matthews 
Ruth  Weggeberg 
L.  C.  Winkelhaus 

Directors          < 

J.  M.  Lowry 
R.  C.  Baker 
W.  H.  Bunge 
E.  R.  Schlaf 
H.  A.  Matthews 
M.  J.  Hubbard 

W.  H.  Bunge 
E.  R.  Schlaf 
H.  A.  Matthews 
M.  J.  Hubbard 
R.  C.  Baker 
R.  H.  Miller 

H.  A.  Matthews 
M.  J.  Hubbard 
R.  C.  Baker 
R.  H.   Miller 
Shirley   White 
H.   M.  Wilson 

R.  C.  Baker 
R.  H.  Miller 
Shirlev  White 
H.  M. 'Wilson 
R.  D.  Hellweg 
F.  W.  Hutcheson 

President .  . 
1st  V.-Pres. 
2nd  V.-Pres. 
3rd  V.-Pres. 
Secretary.  . 
Treasurer .  . 


Directors 


1962  1963 


J.  M.  Lowrv 

E.  R.  Schlaf 

H.  A.  Matthews 
R.  C.  Baker 
Ruth  Weggeberg 
L.  C.  Winkelhaus 

Shirlev  White 
H.  M.  Wilson 
R.  D.  Hellweg 

F.  W.  Hutcheson 
W.  F.  Armstrong 
J.  W.  DeValle 


CONSTITUTION 


ARTICLE  I. 


Section  1.   This  association  shall  be  known  as  the  Ametican  Railway  Bridge  & 
Building  Association. 


ARTICLE  II. 

OBJECT 

Section  1.*  *  The  object  of  this  association  shall  be  the  advancement  of  knowl- 
edge pertaining  to  the  design,  construction  and  maintenance  of  railway  bridges, 
buildings,  water  service  facilities,  and  other  structures,  by  investigation,  reports  and 
discussions. 

Section  2.  The  association  shall  neither  indorse  nor  recommend  any  particular 
devices,  trade  marks  or  materials,  nor  will  it  be  responsible  for  any  opinions  ex- 
pressed in  papers,  reports  or  discussions  unless  the  same  have  received  the  endorse- 
ment of  the  association  in  regular  session. 

ARTICLE  III. 

MEMBERSHIP 

Section  1.  The  membership  of  this  association  shall  be  divided  into  five  classes, 
viz:   Members,  life  members,  associate,  honorary  and  junior  members.* 

Section  2.**  A  member  shall  be  a  person  in  a  position  above  rank  of  gang 
foreman  in  connection  with  roadway  bridge,  building  and  water  service  work,  or  in 
the  employ  of  a  public  regulatory  body,  a  professor  of  engineering  in  a  college, 
an  engineering  editor,  or  a  government  or  private  timber  expert.  Any  person 
desirous  of  becoming  a  member  shall  make  application  upon  the  form  pre- 
scribed by  the  executive  committee,  setting  forth  his  name,  age,  residence  and  prac- 
tical experience.  He  shall  furnish  at  least  three  references  to  whom  he  is  personally 
known.  Applicants  may  be  voted  into  membership  at  any  regular  executive  meeting 
or  by  letter  ballot  of  the  executive  committee,  a  majority  vote  being  necessary  in 
either  instance. 

Section  3.**  To  be  eligible  for  a  life  membership  a  member  must  have  be- 
longed to  the  association  for  at  least  15tt  years  and  in  general  must  have  retired 
from  active  railway  service  due  to  age  or  physical  disability.  He  shall  have  all  the 
privileges  of  active  membership,  except  the  holding  of  office,  and  shall  not  be  re- 
quired to  pay  annual  dues.  The  transfer  from  membership  to  life  membership  shall 
be  made  in  the  same  manner  as  the  election  of  members,  as  prescribed  in  Section  2, 
of  this  Article. 

Section  4.  Associates  shall  be  responsible  persons  who  are  not  eligible  as  mem- 
bers, whose  pursuits  or  attainments  qualify  them  to  co-operate  with  members  in  the 
study  and  development  of  improved  practices  in  the  construction  and  maintenance 
of  bridges,  buildings  and  water  facilities.  They  shall  have  all  the  rights  of  members 
except  of  voting  and  holding  office.  They  shall  be  elected  in  the  manner  prescribed 
for  members,  in  Section  2,  of  this  Article. 

Section  5.  Honorary  members  shall  be  chosen  from  persons  who  have  attained 
acknowledged  eminence  in  some  branch  of  engineering  or  railway  service.  Their 
number  shall  be  limited  to  ten.  Honorary  members  shall  be  proposed  by  not  less 
than  six  active  members  and  shall  be  elected  by  the  unanimous  vote  of  the  members 


•Amended  October  16,  1941. 
*  "Amended  September  20.  1948. 
ff Amended  March  10,  1958. 
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present  at  a  regular  meeting.  They  shall  have  all  the  rights  of  active  members 
except  that  of  holding  office  and  shall  be  exempt  from  the  payment  of  dues. 

Section  6.  A  junior  member  shall  be  a  person  who  is  a  graduate  of  a  recog- 
nized engineering  school,  or  who  has  been  employed  for  at  least  two  years  in  the 
design,  maintenance  or  construction  of  railway  bridges,  buildings  or  structures. 
Applicants  shall  be  at  least  21  years  of  age  and  they  shall  be  elected  in  the  manner 
prescribed  for  members,  in  Section  2  of  this  article.  Juniors  shall  have  all  the  rights 
of  members  except  that  of  holding  office.  When  the  attainments  of  a  Junior  are 
such  as  to  qualify  him  as  a  member,  he  may  apply  for  promotion  and  the  Executive 
Committee  shall  authorize  such  promotion  when  qualifications  warrant  the  action. 
Unless  a  Junior  is  promoted,  his  membership  shall  cease  automatically  when  he  be- 
comes 28  years  of  age.* 

Section  7.  Any  member  guilty  of  conduct  unbecoming  to  a  railroad  officer  and 
a  member  of  this  association,  or  who  shall  refuse  to  comply  with  the  rules  of  this 
association,  shall  forfeit  his  membership  on  a  two-thirds  vote  of  the  executive  com- 
mittee. 

Section  8.  Membership  shall  continue  until  written  resignation  is  received  by 
the  secretary,  unless  member  has  been  previously  expelled,  or  dropped  for  non-pay- 
ment of  dues  in  accordance  with  Section  1  of  Article  VII. 

Section  9-**  Only  active  members  shall  hold  office  in  this  association,  and  only 
active  and  life  members  shall  be  entitled  to  vote  in  the  election  of  officers. 

ARTICLE  IV. 

OFFICERS 

Section  If.  The  officers  of  this  association  shall  be  a  president,  three  vice-presi- 
dents, a  secretary,  a  treasurer  and  six  directors  who  with  the  most  recent  past  presi- 
dent shall  constitute  the  executive  committee. 

Section  2.  The  past  presidents  of  this  association,  previous  to  the  most  recent 
past  president,  who  continue  to  be  members,  shall  be  privileged  to  attend  all  meet- 
ings of  the  executive  committee,  of  which  meetings  they  shall  receive  due  notice, 
and  be  permitted  to  discuss  all  questions  and  to  aid  said  committee  by  their  advice 
and  counsel;  but  said  past  presidents  shall  not  have  a  right  to  vote,  unless  called 
upon  to  fill  a  quorum. 

Section  3.  Vacancies  in  any  office  shall  be  filled  for  the  unexpired  term  by  the 
executive  committee  without  delay. 

ARTICLE  V. 

EXECUTIVE  COMMITTEE 

Section  1.**  The  executive  committee  shall  manage  the  affairs  of  the  associa- 
tion and  shall  have  full  power  to  control  and  regulate  all  matters  not  otherwise  pro- 
vided for  in  the  constitution  and  by-laws  and  shall  exercise  general  supervision  over 
the  financial  interests  of  the  association,  and  make  all  necessary  purchases  and  con- 
tracts required  to  conduct  the  general  business  of  the  association,  but  shall  not  have 
the  power  to  render  the  association  liable  for  any  debt  beyond  the  amount  then  in 
the  treasury  plus  accounts  receivable  and  not  subject  to  other  prior  liabilities.  All 
appropriations  for  special  purposes  must  be  acted  upon  at  a  regular  meeting  of  the 
association. 

Section  2.  Meetings  of  the  executive  committee  may  be  called  by  a  majority  of 
the  members  of  the  committee,  providing  10  days'  notice  is  given  members  by  mail. 

Section  3.  Five  members  of  the  executive  committee  shall  constitute  a  quorum 
for  the  transaction  of  business. 

ARTICLE  VI. 

ELECTION  OF  OFFICERS  AND  TENURE  OF  OFFICE 

Section  1.  Except  as  otherwise  provided,  the  officers  shall  be  elected  at  the 
regular  annual  meeting  of  the  association  and  the  election  shall  not  be  postponed 
except  by  unanimous  consent  of  the  members  present  at  said  annual  meeting.    The 

*  Amended  October  16,  1941. 
** Amended  September  20,  1948. 
tAmended  September  21,  1957. 
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election  shall  be  by  ballot,  a  majority  of  the  votes  cast  being  required  for  election 
Any  active  member  of  the  association  not  in  arrears  for  dues  shall  be  eligible  for 
office,  but  the  president  shall  not  be  eligible  for  reelection. 

Section  2$.  The  president,  three  vice-presidents,  secretary  and  treasurer  shall 
hold  office  for  one  year  and  the  directors  for  three  years,  two  directors  being  elected 
each  year.  All  officers  retain  their  office  until  their  successors  are  elected  and  in- 
stalled. A  director  elected  for  a  three-year  term  shall  not  be  eligible  to  serve  two 
consecutive  terms. 

Section  3.t  The  term  of  office  of  the  secretary  and  the  treasurer  may  be  termi- 
nated at  any  time  by  a  two-thirds  vote  of  the  executive  committee.  Their  compen- 
sation shall  be  fixed  by  a  majority  vote  of  the  executive  committee. 

The  secretary  shall  also  serve  as  secretary  of  the  executive  committee. 

Section  4.  The  secretary  and  the  treasurer  shall  be  required  to  give  bond  in  an 
amount  to  be  fixed  by  the  executive  committee. 

ARTICLE  VII. 

MEMBERSHIP   FEE   AND  DUES 

Section  l.f  Every  member  upon  joining  this  association  shall  pay  to  the  secre- 
tary an  entrance  fee  and  dues  as  prescribed  by  the  executive  committee.  No  member 
in  arrears  for  annual  dues  shall  be  entitled  to  vote  at  any  election  and  any  member 
more  than  one  year  in  arrears  may  be  stricken  from  the  list  of  members  at  the  discre- 
tion of  the  executive  committee. 

Section  2.J  A  person  stricken  from  the  list  of  members  because  of  non-pay- 
ment of  dues,  upon  written  application  may  be  reinstated  as  a  member  in  his 
former  class  without  loss  of  privileges,  either  upon  payment  of  all  back  dues  (which 
must  accompany  application )  or  at  the  discretion  of  the  Executive  Committee  voting 
in  the  manner  prescribed  in  Section  2,  Article  III. 

ARTICLE  VIII.* 

LOCAL  SECTIONS 

Section  1.**  Upon  the  application  of  ten  or  more  members  of  the  association 
residing  in  the  same  geographical  district,  or  having  offices  therein,  the  executive 
committee  shall  organize  a  local  section  for  that  district,  to  which  all  members  in 
that  district  shall  be  eligible.  Such  local  section  shall  admit  to  active  membership 
only  members  in  good  standing.  It  shall  hold  not  less  than  two  meetings  each  year, 
and  shall  be  governed  by  such  constitution  and  by-laws  not  inconsistent  with  the 
constitution  of  this  association  as  the  section  membership  may  adopt  and  the  execu- 
tive committee  of  the  association  approve. 

Section  2.  The  parent  association  shall  not  be  put  under  any  obligation,  either 
financial  or  in  the  matter  of  policy  or  opinion,  by  any  local  section. 

ARTICLE  IX. 

AMENDMENTS 

Section  1.  This  constitution  may  be  amended  at  any  regular  meeting  by  a  two- 
thirds  vote  of  the  members  present,  provided  that  notice  of  the  proposed  amendment 
or  amendments  has  been  sent  to  the  members  at  least  30  days  previous  to  said  regu- 
lar meeting. 

BY-LAWS 

TIME  OF  MEETING 

1.**  The  regular  meeting  of  this  association  shall  convene  annually  during  the 
month  of  September,  the  exact  date  to  be  fixed  by  the  Executive  Committee. 

PLACE  OF  MEETING 
2.**    The  place  of  holding  the  annual  convention  shall  be  Chicago,  111. 


fAmended  October  17,  1940. 
♦Article  adopted  1922. 
*  Amended  September  20,  1948. 
tAmended  September  21,  1957. 
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3.  It  shall  lie  within  the  power  of  the  executive  committee  to  change  the  loca- 
tion or  time  of  the  meeting  if  it  becomes  apparent  that  it  is  for  the  best  interests  of 
the  association. 

QUORUM 

4.  At  the  regular  meeting  of  the  association,  15  or  more  members  shall  consti- 
tute a  quorum. 

**DUES 

5.  The  annual  dues,  for  the  fiscal  year  ending  August  31,  and  payable  in  ad- 
vance, shall  be  as  follows:* 

Members,  $5.00;  Associate  Members,  $4.00;  Junior  Members,  $2.50. 

DUTIES  OF  OFFICERS 

6.f  The  president  shall  have  general  supervision  over  the  affairs  of  the  asso- 
ciation. He  shall  preside  at  all  meetings  of  the  association  and  of  the  executive 
committee;  shall  appoint  all  committees  not  otherwise  provided  for,  and  shall  be 
ex-officio  member  of  all  committees.  He  shall  with  the  secretary  sign  all  contracts  or 
other  written  obligations  of  the  association  which  have  been  approved  by  the  execu- 
tive committee.  He  shall  render  a  detailed  report  at  least  three  times  during  the 
year  to  the  members  of  the  executive  committee,  showing  the  financial  condition  of 
the  association  and  its  activities. 

At  the  annual  meeting  the  president  shall  present  a  report  containing  a  state- 
ment of  the  general  conditions  of  the  association. 

7.  The  vice-presidents  in  order  of  seniority  shall  preside  at  meetings  in  the 
absence  of  the  president  and  discharge  his  duties  in  case  of  a  vacancy  in  his  office. 

8.f  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record  of  the  pro- 
ceedings of  all  meetings  of  this  association,  and  of  all  accounts,  between  this  asso- 
ciation and  its  members;  to  collect  all  moneys  due  the  association,  and  deposit  the 
same  in  the  name  of  the  association.  He  shall  pay  all  bills  when  properly  certified 
and  approved  by  the  president  and  the  treasurer,  and  make  such  reports  as  may  be 
called  for  by  the  executive  committee.  He  shall  also  perform  such  other  duties  as 
the  association  may  require. 

9-t  The  treasurer  shall  have  charge  of  the  funds,  check  all  deposits  as  made 
by  the  secretary,  sign  all  checks  after  they  have  been  approved  by  the  president,  and 
invest  all  funds  not  needed  for  current  expenses  as  directed  by  the  executive  com- 
mittee.  He  shall  report  at  each  annual  meeting  on  the  condition  of  the  finances. 

NOMINATING  COMMITTEE 

10.8  After  each  annual  meeting  the  president  shall  appoint  a  committee  con- 
sisting of  five  members.  Two  Past  Presidents  shall  be  members  of  this  committee, 
one  of  whom  shall  act  as  Chairman.  No  other  officers  of  the  Association  shall  be 
appointed  to  this  committee.  This  committee  shall  prepare  a  list  of  names  of  nomi- 
nees for  officers  to  be  voted  on  at  the  next  annual  convention  in  accordance  with 
ARTICLE  VI  of  the  Constitution,  said  list  to  be  read  at  the  business  session  of  said 
convention.  Nothing  in  this  section  shall  be  construed  to  prevent  any  member 
making  further  nominations. 

AUDITING  COMMITTEE 
11.$    Prior  to  each  annual  meeting  the  president  shall  appoint  a  committee  of 
three  members,  not  officers  of  the  association,  whose  duty  it  shall  be  to  examine  the 
accounts  and  vouchers  of  the  secretary  and  the  treasurer  and  certify  as  to  the  correct- 
ness of  their  accounts. 

COMMITTEE  ON  SUBJECTS   FOR  DISCUSSION 
12.    After  each  annual  meeting  the  president  shall  appoint  a  committee  whose 
duty  it  shall  be  to  prepare  a  list  of  subjects  for  investigation  to  be  submitted  for 
approval  at  the  next  convention. 


fAmended  October  17,  1940. 
^Adopted  October  17,  1940. 
♦Amended  October  16,  1941. 
♦♦Amended  September  20,  1948. 
^Amended  December  4.  1950. 
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COMMITTEE  ON  INVESTIGATION 

13.  After  the  association  has  adopted  the  list  of  subjects  for  investigation  the 
president  for  the  succeeding  year  shall  appoint  the  committees  who  shall  prepare 
the  subjects  for  report  and  discussion.  He  may  also  appoint  individual  members  to 
prepare  reports  on  special  subjects,  or  to  report  on  any  special  or  particular  subject. 

PUBLICATION  COMMITTEE 

14.  After  each  annual  meeting  the  executive  committee  shall  appoint  a  publi- 
cation committee  consisting  of  three  active  members  whose  duty  it  shall  be  to  co- 
operate with  the  secretary  in  the  issuing  of  the  publications  of  the  association.  The 
assignment  of  this  committee  shall  be  such  that  at  least  one  member  shall  have 
served  on  the  committee  during  the  previous  year. 

ORDER  OF  BUSINESS 

15.t    Call  to  order  by  president. 

Opening  prayer  or  invocation. 

President's  address. 

Report  of  secretary. 

Report  of  treasurer. 

Appointment  of  special  committees. 

Reporrs  of  standing  committees  and  presentation  of  papers. 

Unfinished  business. 

New  business. 

Election  of  officers. 

Installation  of  officers. 

Adjournment. 


16.  The  votes  of  a  majority  of  the  members  present  shall  decide  any  questions, 
motion  or  resolution  which  shall  be  brought  before  the  association,  unless  other- 
wise provided.  Unless  specifically  provided  herein  otherwise,  all  discussions  shall  be 
governed  by  Robert's  rules  of  order. 

AMENDMENTS 

17.f  The  By-Laws  can  be  amended  by  a  two-thirds  vote  of  those  present  al 
any  regularly  called  Executive  Committee  Meeting. 


tAmended  September  20,  1948. 


DIRECTORY  OF  MEMBERS 

as  of  January  15,  1964 
(Figure  after  each  name  indicates  year  when  member  joined  the  Association) 


Indicates  Junior  Member 


HONORARY   MEMBERS 

Barnhart,  E.  H.,  (Ret.)  Div.  Engr.,  B.  &  O.,       Strate,  T.  H.,   (Ret.)   Div.  Engr.,  C.  M.  St. 

St.  Petersburg,  Fla.    (1941)  P.  &  P.,  San  Ysidro,  Calif.  (1918) 

Howard,  N.  D.,  Exec.  Secy.,  A.  R.  E.  A.,       Vandenburgh,  E.  C,    (Ret.)    Ch.  Engr.,  C. 
Chicago,  111.   (1926)  &  N.  W.,  Chicago,  111.  (1925) 

Winkelhaus,  L.  C,    (Ret.)    Arch.  Engr.,  C. 
&  N.  W.,  Chicago,  111.  (1934) 


ACTIVE    MEMBERS 


Adams,  J.  H.,  Jr.,  Bldg.  Engr.-Sys.,  C.  &  O., 
Huntington,  W.  Va.    (1961) 

Albert.  E.  A.,  Supvr.  B.  &  B.,  I.  C,  Cham- 
paign, 111.    (1956) 

Alderson,  A.  D.,  Asst.  Ch.  Engr.  Br.  &  Struct., 
S.  L.,  Minneapolis,  Minn.    (1961) 

Alexander,  M.  B.,  Supvr.  Struct.,  B.  &  L.  E., 
Greenville,  Pa.  (1961) 

Allen,  J.  P.,  Engr.  Brdgs.,  Sou.,  Knoxville, 
Tenn.    (1963) 

Allen,  W.  V.,  Supvr.  B.  &  B.,  C.  &  O.,  Hunt- 
ington, W.  Va.    (1959) 

Alley,  F.  T.,  Asst.  B.  &  B.  Supv.,  St.  L.  S. 
W.,  Tyler,  Tex.  (1955) 

Anderson,  A.  C,  Gen.  B.  &  B.  Fore..  D.  M. 
&  I.  R.,  Two  Harbors,  Minn.  (1952) 

Anderson,  M.  P.,  Ch.  Engr.,  Monon,  La- 
fayette, Ind.  (1959) 

Anthony,  O.  D.,  Civil  Engr.,  B.  &  A.,  Houl- 
ton,  Me.    (1962) 

Armstrong,  W.  F.,  Engr.  Bldgs.,  C.  &  N. 
W.,  Chicago,  111.    (1947) 

Arnold,  L.  K.,  Asst.  Gen.  Fore.  B.  &  B.- 
W.  S.,  A.  T.  &  S.  F.,  San  Bernardino, 
Calif.    (1963) 

Arrington,  R.,  Jr.  Struc.  Design.,  S.  P.,  Hous- 
ton, Texas    (1963) 

Austin,  S.  B.,  Ch.  Engr.,  G.  &  F.,  Augusta, 
Ga.    (1963) 


B 

Babcock,  D.  L.,  Supv.  B.  &  B.,  C  &  N.  W., 

Milwaukee,  Wis.    (1953) 
Bach,  S.  A.,  B.  &  B.  Supvr.,  M.  P.,  Monroe, 

La.    (1962) 
Baker,  F.  A.,  Asst.  Gen.  Br.  Insp.,  S.  P.,  San 

Francisco,  Calif.    (1955) 
Baker,  R.  C,  Asst.  Ch.  Engr.,  C.  &  E.  I., 

Chicago  Heights,  111.    (1940) 


Baldock,   R.   M.,   Weld.   Engr.,   N.   &  W., 

Roanoke,  Va.   (1961) 
Bangs,  E.  L.,  Gen.  Br.  Insp.,  C.  &  N.  W., 

Chicago,  111.  (1957) 
Barke,  W.  B.,  Asst.  Supv.  B.  &  B.,  G.  N., 

Wenatchee,  Wash.  (1958) 
Barnes,  J.  A.,  Engr.  Trk.,  C.  &  N.  W.,  Chi- 
cago, III.    (1957) 
Barranco,  S.  J.,  Supv.  Struc,  P.  R.  R.,  Cin- 
cinnati, Ohio   (1951) 
Barsema,  M.,  Asst.  B.  &  B.  Supv.,  C.  &  N. 

W.,  Chicago,  111.  (1958) 
Bateman,  E.  F.,  B.  &  B.  Supv.,  U.  P.,  Salt 

Lake  City,  Utah  (1958) 
Baymiller,  R.  R.,  Div.  Engr.,  S.  P.,  Duns- 

muir,  Calif.   (1961) 
Beam,  Y.  C,  Mast.  Carp.,  S.  A.  L.,  Americus, 

Ga.  (1945) 
Beatty,  A.  G.,  Supv.  Scl.  &  Wk.  Equip.,  C. 

&N.  W.,  Chicago,  111.  (1957) 
Beaver,  J.  F.,  Ch.  Engr.,  Sou.,  Washington, 

D.  C.  (1950) 
Beeder,  R.  H.,  Ch.  Engr.-Sys.,  A.  T.  &  S.  F., 

Chicago,  111.  (1958) 
Bell,  D.  V.,  Mast.  Carp.,  B.  &  O.,  Dayton, 

Ohio   (1957) 
Bennett,  R.  S.,  Asst.  Engr.  Brdgs.,  S.  P.,  San 

Francisco,  Calif.   (1961) 
Benson,  G.  W.,  Div.  Engr.,  C.  of  G.,  Macon, 

Ga.   (1940) 
Benson,  O.  C,  Asst.  Engr.  M.  of  W.,  B.  & 

M.,  Boston,  Mass.  (1952) 
Beringer,  M.  A.,  Supt.  Br.  Erec,  I.  C,  Chi- 
cago, 111.   (1929) 
Berman,  N.,  Asst.  Engr.,  C.  M.  St.  P.  &  P., 

Chicago,  111.  (1961) 
Bertel,  D.  J.,  Asst.  Dist.  Engr.,  M.  P.,  Osa- 

watomie,  Kans.    (1957) 
Billingsley,  C.  C,  Asst.  Mast.  Carp.,  S.  A.  L., 

Raleigh,  N.  C.  (1959) 
Billmeyer,  E.  D.,  Br.  &  Struc.  Engr.,  W.  M., 

Baltimore,  Md.   (1955) 
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PROBLEM:  HOW  TO  KEEP  ANY  AREA  COMPLETELY 

FREE  OF  VEGETATION... even  hard-to-reach  places.  Solution:  20 
Mule  Team®  UREABOR ,®  the  nontoxic,  noncorrosive,  nonflammable 
granular  weed  killer  concentrate.  Our  herbicide  specialists  study  your 
local  weed,  soil  and  weather  conditions  and  recommend  the  right  one 
of  5  UREABOR  products.  With  granular  UREABOR  there's  no  water  to 
haul,  no  mixing,  no  spray  equipment  preparation.  U.  S.  Borax  furnishes 
spreader  equipment  especially  designed  for  on  and  off-track  road  beds, 
rights  of  way,  or  under-bridge  areas.  There's  even  a  helicopter  attach- 
ment for  rough,  inaccessible  terrain.  With  16  soil  sterilants  plus  the 
widest  field  experience,  The  Formula  Finders  are  ready  to  help  you  cut 
costs  and  solve  vegetation  problems.  Consult  your  chemical  distributor 
or  write: 


U.S.  BORAX  RAILWAY  DEPARTMENT, 
3456  PETERSON  AVE.,  CHICAGO  45,  ILL. 


^»  ^-^  ^^*  >»^%  fa^k^^&^^&jj^l 
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Bisbee,  R.  D.,  Div.  Engr.,  P.  &  S.  F.,  Slaton, 

Tex.  (1947) 
Bishop,  I.  A.,  Mast.  Carp.,  S.  A.  L.,  Raleigh, 

N.  C.  (1955) 
Black,  A.  R.,  Sp.  Rep.,  S.  P.,  Houston,  Texas 

(1953; 
Blackmore,  J.,  Sr.  Asst.  B.  &  B.  Supv.,  S.  P., 

San  Jose,  Calif.   (I960) 
Blake,  B.  D.,  Res.  Engr.,  C  R.  I.  &  P.,  El 

Reno,  Okla.    (1959) 
Blake,  J.  E.,  Jr.,  Supv.  Struc,  P.  R.  R.,  Wil- 

liamsport,  Pa.   (1953) 
Blanchard,  L.  C,  Rdm.,  C.  M.  St.  P.  &  P., 

Minneapolis,  Minn.     (1962) 
Bleul,  G.  J.,  Engr.  Bldgs.,  B.  &  O.,  Balti- 
more, Md.    (1959) 
Bober,   H.,   B.   &   B.   Engr.,   G.   M.   &   O., 

Mobile,  Ala.  (1947) 
Bodell,  R.  W.,  Brdg.  Insp.,  C.  R.  R.  of  N.  J., 

and  N.  Y.  &  L.  B.,  Jersey  City,  N.  J.  ( 1961 ) 
Bodie,  B.  V.,  Vice  Pres.  &  Gen.  Mgr.,  G.  M. 

&  O.,  Mobile,  Ala.  (1951) 
Boehling,  H.  A.,  Jr.,  Asst.  Supvr.  Brdg.  Erec- 

Sys.,  C.  &  O.,  Richmond,  Va.    ( 1948) 
Boeser,  G.  F.,  Asst.  Ch.  Carp.,  C.  M.  St.  P. 

&  P.,  Chicago,  111.    (1962) 
Boling,  E.  C,  Supv.  B.  &  B.,  N.  S.,  Raleigh, 

N.  C.  (1950) 
Bolte,  W.  R.,  Motor  Car  Shop  Fore.,  K.  C. 

S.,  Pittsburg,  Kans.  (1959) 
Booth,  H.  E.,  B.  &  B.  Mast.,  C.  N.  R.,  Saska- 
toon, Sask.,  Canada    (1957) 
Born,  J.  O.,  Prin.  Asst.  Engr.,  M.  C,  Port- 
land, Me.  (1956) 
Bost,  M.  R.,  Asst.  Engr.,  C.  M.  St.  P.  &  P., 

Chicago,  111.  (1959) 
Bowman,  H.  A.,  Mast.  Carp.,  F.  W.  &  D., 

Wichita  Falls,  Tex.   (1953) 
Bowman,     R.     M.,     Asst.     Supvr.     Struct., 

P.  R.  R.,  Willowick,  Ohio   ( 1954) 
Bradfield,  R.  G.,  Engr.,  P.  R.  R.,  Chicago, 

111.  (1957) 
Brakensiek,  W.  E.,  Asst.  Engr.,  M.  P.,   St. 

Louis,  Mo.    (1962) 
Brandimarte,  J.  J.,  Jr.,  Supv.  Struc,  P.  R 

R.,  Pittsburgh,  Pa.   (1947) 
Brazeau,  R.,  Supvr.,  Q.  N.  S.  &  L.,  Sept  lies, 

Que.,  Canada  (1961) 
Bredfeldt,  C,  Ch.  Drafts.,  C.  M.  St.  P.  &  P., 

Chicago,  111.  (1955) 
Brookshire,  W.  J.,  Supvr.  Struct.,  D.  &  R. 

G.  W.,  Glenwood  Springs,  Colo.    (1962) 
Brouse,  R.  G.,  Sr.,  Mast.  Carp.,  C.  B.  &  Q., 

Chicago,  111.  (1951) 
Brown,  E.  J.,  Ch.  Engr.,  C.  B.  &  Q.,  Chicago, 

111.  (1955) 
Brown,  L.  W.,  B.  &  B.  Supv.,  C.  &  O.,  Peru, 

Ind.  (1951) 
Brown,  W.   S.,  Sp.  Engr.  Struct.,  B.  &  O., 

Baltimore,  Md.    (1959) 
Bruns,  H.  W.,  Designer,  I.  C,  Chicago,  111. 

(1963) 
Bruns,  M.  W.,  Br.  Ener..  T  R.  R.  A.  of  St. 

L.,  St.  Louis,  Mo.   (1954) 


*Brunzell,  W.,  Jr.  Designer,  I.  C,  Chicago, 
111.  (1961) 

Bryant,  N.  D.,  Asst.  Brdg.  Engr. -Const., 
St.  L.-S.  F.,  Springfield,  Mo.    ( 1961 ) 

Budzileni,  J.,  Struct.  Designer,  C.  R.  I.  &  P., 
Chicago,  111.    (1963) 

Buckmaster,  W.  A.,  Asst.  Div.  Engr.,  B.  & 
O.  C.  T,  Chicago,  111.   (1951) 

Bunch,  A.  H.,  Gen.  Fore.  B.  &  B.-W.  S.,  St. 
L.-S.  F.,  Ft.  Smith,  Ark.  (1951) 

Burford,  A.  E.,  Supv.  B.  &  B.,  I.  C,  Mem- 
phis, Tenn.   (1947) 

Burkel,  J.  N.,  Drafts.,  M.  P.,  St.  Louis,  Mo. 
(1951) 

Burleson,  H.  S.,  Engr.  B.  &  B.,  D.  M.  &  I. 
R.,  Duluth,  Minn.   (1961) 

Burpee,  C.  M.,  Secy.,  A.  W.  P.  I.,  Chicago, 
111.  (1930) 

Burrows,  C.  D.,  Mast.  Carp.,  B.  &  O.,  Balti- 
more, Md.  (1946) 

Buterbaugh,  B.  E.,  Sp.  Engr.,  St.  L.-S.  F., 
Springfield,  Mo.    (1961) 


Caldwell,  F.  O.,  Mast.  Carp.,  S.  A.  L.,  Jack- 
sonville, Fla.     (1959) 
Calhoun,   F.   B.,  Asst.   to  Ch.  Engr.,   S.   P., 

Houston,  Texas     (1959) 
Calza,  P.  J.,  Asst.  Engr.  M.  of  W.,  C.  R.  I.  & 

P.,  Chicago,  111.    (1961) 
Camelle,  E.  J.,  B.  &  B.  Supvr.,  S.  P.,  Lafay- 
ette, La.    (1954) 
Cameron,  W.  M.,  Ch.  Carp.,  C.  M.  St.  P.  & 

P.,  Milwaukee,  Wis.  (1955) 
Campbell,  H.  G,  Jr.,  Supvr.  Struct.,  P.  R.  R., 

New  York,  N.  Y.    (1963) 
Campbell,  J.   E.,  Gen.  Supv.  M.  of  W.&S. 

Weld.,  W.  P.,  Oakland,  Calif.   (1954) 
Campbell,   J.  G,  Vice  Pres.  &  Gen.   Mgr., 

D.  &  M.,  Tawas  City,  Mich.    (  1959) 
Cannon,  B.  E.,  Engr.  Struc,  Alaska,  Anchor- 
age, Alaska  (1959) 
Cantwell,  L.  C,  Supvr.  B.  &  B.,  N.  &  W., 

Portsmouth,  Ohio  (1961) 
Carlson,   A.   W.,   Engr.    Br.    &   Struc,   W. 

P.,  San  Francisco,  Calif.   (1955) 
Carpenter,  R.  H.,  Engr.  M.  of  W.,  M.  P., 

St.  Louis,  Mo.   (1956) 
Carter,    T.    S.,    Vice    Pres.-Oper.,    M.-K.-T., 

Dallas,  Texas  (1954) 
Cary,  N.  M.,  Asst.  Ch.  Engr.  M.  W.  &  S., 

Southern,  Knoxville,  Tenn.    (1953) 
Caywood,  J.  A.,  Asst.  Mgr.  Const.  &  M.  of 

W.,  C  &  O-B  &  O,  Baltimore,  Md.  ( 1959) 
Celander,  H.  W.,  Asst.  Engr.,  C.  M.  St.  P. 

&  P.,  Chicago,  111.   (1959) 
Cerrone,  L.  A.,  Asst.  Gen.  Bldg.  Insp.,  I.  C, 

Chicago,  111.   (1960) 
Chaffin,   E.   S.,   Supv.   B.   &  B.,   N.   &  W., 

Crewe,  Va.   (1957) 
Chamberlain,  H.  L.,  Supv.  Struc,  P.  R.  R., 

Indianapolis,  Ind.    (1956) 
Chamberlain,   P.   C.  Asst.   to  Engr.   Struc, 

E.-L.,  Cleveland,  Ohio  (1941) 
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Chambers,  J.  W.,  Brdg.  Const.  Engr.,  M.  P., 

St.  Louis,  Mo.    (1962) 
Chamraz,  G.  J.,  Asst.  Atch.,  I.  C,  Chicago, 

111.  (1960) 
Chapman,  W.   E.,   Ch.   Engr.-Maint.,   C.   of 

G.,  Savannah,  Ga.   (1959) 
Charvat,  A.  W.,  Engr.  BIdgs.,  C.  R.  I.  &  P., 

Chicago,  111.    (1959) 
Chisholm,  A.  L.,  Asst.  B.  &  B.,  Supvr.,  N. 

W.  P.,  San  Rafael,  Calif.    (1963) 
Christensen,  M.  C,  Div.  Engr.,  C  &  N.  W., 

Chicago,  111.    (1963) 
Christian,  J.  E.,  Asst.  Supv.  B.  &  B.-W.  Sup., 

(NF&G)  C.  &  O.,  Rainelle,  W.  Va.  (1959) 
Clancy,  R.  E.,  Div.  Engr.,  A.  T.  &  S.  F.,  Los 

Angeles,  Calif.    (1961) 
Clark,  A.,  Asst.  Supvr.  B.  &  B.,  C  &  N.  W., 

Norfolk,  Nebr.    (1963) 
Clark,  K.  L.,  Prin.  Asst.  Engr.,  C  M.  St.  P. 

&  P.,  Chicago,  111.    (1939) 
Clark,  W.  H.,  Dist.  Engr.,  A.  T.  &  S.   F., 

Topeka,  Kans.    (1959) 
Clouette,  H.  F.,  Supvr.  B.  &  B.,  N.  W.  P., 

San  Rafael,  Calif.     (1953) 
Coates,  J.  R.,  Asst.  Brdg.  Supvr.,  N.  O.  P.  B., 

New  Orleans,  La.  (1961) 
Cobb,  G.  W.,  Sr.  Asst.  B.  &  B.  Supv.,  S.  P., 

Sparks,  Nev.  (I960) 
Code,  C.  J.,  Asst.  Ch.  Engr.-Staff,  P.  R.  R., 

Philadelphia,  Pa.   (1961) 
Cole,  G.,  B.  &  B.  Gen.  Fore.,  A.  T.  &  S.  F., 

Burlingame,  Kans.    (1949) 
Collings,  J.  E.,  Ch.  Carp.,  C.  M.  St.  P.  &  P., 

Aberdeen,  S.  D.   (1953) 
Collum,  R.  L.,  Mast.  Carp.,  S.  A.  L.,  Jack- 
sonville, Fla.   (1941) 
Conner,    L.    E.,    Gen.    Supv.    Rdwy.    Equip., 

S.  A.  L.,  Hamlet,  N.  C.  (1959) 
Cook,  J.  C,  Jr.,  Asst.  Gen.  Fore.  B.  &  B.- 

W.   S.,   G.   C.   &   S.   F.,   Ft.   Worth,   Tex. 

(1959) 
Coomer,  W.  R.,  Jr.  Engr.,  Southern,  Atlanta, 

Ga.  (1961) 
Cooper,  S.  A.,  Ch.  Engr.,  G.  M.  &  O.,  Mo- 
bile, Ala.  (1959) 
Corbett,  R.  K.,  Gen.  Fore.  B.  &  B.-W.  S., 

A.    T.    &    S.    F.,    San    Bernardino,    Calif. 

(1956) 
Cothran,  T-  T.,  B.  &  B.  Supvr.,  Sou.,  Colum- 
bia, S.  C.    (1963) 
Cothran,  R.  F.,  B.  &  B.  Sudv.,  Sou.,  Knox- 

ville,  Tenn.  (1957) 
Crane,   J.   C,   Asst.   B.   &   B.    Supv.,   S.    P., 

Portland,  Ore.   (1957) 
Creek,  C.  W.,  Asst.  Supv.  Struc,  P.  R.  R., 

Chicago,  111.  (1957) 
Crespo,  M.  J.,  Gen.  Sudv.  Br.  &  Struc,  W. 

P.,  San  Francisco,  Calif.  (1956) 
Cruikshank,  A.  W.,  B.  &  B.  Supv.,  D.  &  H., 

Colonie,  N.  Y.   (1950) 
Curie,  H.  D.,  Mast.  Carp.,  B.  &  O.,  Garrett, 

Ind.   (1942) 
Currier,   L.    F.,   Asst.   Br.   Engr.,   L.   &   N., 

Louisville,  Ky.    (1958) 


Cushman,   D.   G.,  Asst.  B.   &  B.  Supvr.,  C. 
&E.  I.,  Salem,  111.    (1963) 


D 


Dahlberg,  A.  R.,  B.  &  B.  Supv.,  W.  M., 
Hagerstown,  Md.    (1957) 

Dalziel,  H.  M.,  Ch.  Engr.,  South  Buff.,  Beth- 
lehem, Pa.  (1959) 

David,  J.  J.,  Supvr.  Auto.  &  Wk.  Equip., 
S.  P.,  Houston,  Tex.     (1953) 

Davidson,  J.  W.,  Engr.  Br.,  C.  B.  &  Q., 
Chicago,  111.  (1957) 

Davis,  H.  E.,  Supv.  B.  &  B..  N.  Y.  C.  Mat- 
toon,  111.   (1940) 

Davis,  L.  M.,  Asst.  Gen.  Fore.  B.  &  B.-W.  S., 
A.  T  &  S.  F.,  Newton,  Kans.    ( 1963) 

Day,  F.  D.,  Area  Engr.  Struc,  P.  R.  R.,  Pitts- 
burgh, Pa.  (1949) 

Deal,  C  D.,  Supv.  Wk.  Equip.  &  Weld., 
N.  Y.  C,  Verplanck,  N.  Y.  (1959) 

Deno,  L.  J.,  Staff  Engr.-Maint.,  C  &  N.  W.( 
Chicago,  111.  (1947) 

Derryberry,  J.  T.,  Supv.  B.  &  B.,  W.  M., 
Cumberland,  Md.   (1955) 

DeValle,  J.  W.,  Ch.  Engr.  Br.  &  Struct.,  Sou., 
Washington,  D.  C.    (1959) 

DeWitt,  E.  C,  Asst.  B.  &  B.  Supvr.,  S.  P., 
San  Francisco,  Calif.  (1961) 

Dick,  M.  H.,  Vice  Pres.  &  Ed.,  Ry.  Trk.  & 
Struc,  Chicago,  111.   (1937) 

Dickinson,  C.  S.,  Supvr.  B.  &  B.,  C.  &  O., 
South  Shore,  Ky.    (1953) 

Diehl,  C.  M.,  Sr.  Asst.  Engr.,  W.  M.,  Cum- 
berland, Md.    (1959) 

Dimick,  C.  A.,  Supv.  B.  &  B.,  N.  Y.  C, 
Springfield,  Mass.   (1957) 

Dixon,  C.  E.,  Supv.  B.  &  B.,  M.  C,  Bangor, 
Me.   (1955) 

Dixon,  N.,  B.  &  B.  Mast..  C.  N..  Montreal, 
Que.,  Can.   (1949) 

Doggett,  T.  S.,  Supvr.  B.  &  B.  &  M.  Force, 
R.  F.  &  P.,  Richmond,  Va.    ( 1959) 

Dove,  R.  E.,  Assoc.  Ed.,  Ry.  Trk.  &  Struc, 
Chicago,  111.  (1934) 

Duncan,  F.,  Rdm.,  N.  F.  &  D.,  Lawrence  - 
ville,  Va.  (1962) 

Duresky,  F.,  Jr.,  Supv.  B.  &  B.,  C.  &  N.  W., 
Huron,  S.  D.   (1942) 


Eargle,  J.  M.,  Mast.  Carp.,  S.  A.  L.,  Atlanta, 
Ga.  (1953) 

Edlund,  M.  L.,  A?st.  Engr.,  W.  M.,  Hagers- 
town, Md.    (1962) 

Eisemann,  J.  E.,  Ch.  Ener.-W.  L.,  A.T.&S. 
F.,  Amarillo,  Tex.   (1961) 

Elledge,  L.  M.,  Asst.  Gen.  Mgr.,  M.  P., 
Little  Rock,  Ark.   (1959) 

Elliott,  C.  E.,  Engr.  Trk.,  W.  P.,  San  Fran- 
cisco, Calif.   (1950) 

Ellis,  T.  S.,  Supvr.  B.  &  B.-W.  S.,  C  &  O., 
Grand  Rapids,  Mich.    (1957) 

Elower,  L.,  Trav.  Br.  Insp.,  E.-L.,  Owego, 
N.  Y.  (1948) 
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Advertisement 


for  the  best 

in  epoxy  resin,  specify: 


® 


epi-rez 

The  high  quality  performance  of  Epi-Rez  has  been  proven 
repeatedly  on  the  job. 


as  an  adhesive — 

to  bond  pre-stressed  concrete 
members. 

as  a  coating — 

to  maintain,  repair  and  protect 
various  types  of   surfaces. 

as  a  caulking,  patching  or 
surfacing  compound — 

to  repair  and  prevent  spoiling 
concrete. 

Epi-Rez  meets  the  most  rigid 
specifications  of  the  Plastics  In- 
dustry. It  is  available  in  drum 
lots  or  6,000-gallon  tank  cars. 

We  will  be  glad  to  make  avail- 
able to  you  the  most  up-to-date 
technical  information  or  to  have 
one  of  our  technical  repre- 
sentatives assist  you  in  the  so- 
lution of  your  problems— with 
no  cost  or  obligation  on  your 
part. 


Advertisement 
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and  for  the  best  results  with  epi-rez  specify: 


(R) 


epi-cure 


Epi-Cure  855,  858  and  872  are 
curing  agents  specifically  formu- 
lated to  give  epoxy  resins  the  opti- 
mum  properties. 

when  adhesion  to  damp  concrete 
surfaces  is  essential  or  when  bond- 
ing new  concrete  to  old— use  Epi- 
Cure  872. 

when  low  viscosity,  some  flexibility, 
and  long  pot  life  at  normal  curing 
temperatures  are  important— use 
Epi-Cure  855. 

when  higher  viscosity  is  necessary, 
with  more  flexibility  and  "early 
tack"  also  desirable— use  Epi-Cure 
858. 


JONES-DABNEY     CO. 

Division   of  Devoe   4   Raynolds  Company,   Inc. 

LOUISVILLE,  KY.  *  NEWARK,  N.J.  *  LOS  ANGELES,  CAL. 

Direct   inquiries  to   Resin   &   Chemicals   Division 
Station    E    Louisville,    Ky. 
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Directory 


Enderle,  R.  E.,  Asst.  Div.  Supt.,  B.  &  O., 
Baltimore,  Md.    (1955) 

Enger,  E.  M.,  Supv.  B.  &  B.,  C.  &  N.  W., 
St.  Paul,  Minn.    (1947) 

Engle,  T.  J.,  Engr.  Bldg.,  C.  R.  I.  &  P., 
Chicago,  111.  (1959) 

English,  W.  J.,  Draftsman,  P.  R.  R.,  Chicago, 
111.   (1961) 

Erskine,  J.  A.,  Asst.  B.  &  B.  Engr.,  G.  M.  & 
O.,  Mobile,  Ala.   (1959) 

Etchison,  F.  L.,  Ch.  Engr.,  W.  M.,  Balti- 
more, Md.   (1959) 


Fairchild,  E.  H.,  Asst.  Engr.,  U.  P.,  North 
Platte,  Nebr.  (1958) 

Favre,  C.  H.,  B.  &  B.  Supvr.,  T.  &  P.,  Dallas, 
Texas  (1961) 

Flayhart,  W.  H.,  Gen.  Fore.  B.  &  B.,  P.  R. 
R.,  Williamsport,  Pa.   (1959) 

Fondren,  R.  W,  Div.  Engr.,  Southern,  Win- 
ston-Salem, N.  C.    (1958) 

Forbes,  I.  G.,  Engr.  Bldgs.,  I.  C,  Chicago, 
111.   (1960) 

Foreman,  J.  E.,  Jr.,  Engr.  Struc.-Oper.,  B.  & 
L.  E.,  Greenville,  Pa.    (1957) 

Forseth,  C.  E.,  Div.  Engr.,  W.  P.,  Sacra- 
mento, Calif.  (1950) 

Fort,  O.  E.,  Ch.  Engr.,  St.  L.-S.  F.,  Spring- 
field, Mo.    (1957) 

Foster,  C.  B.,  B.  &  B.  Supv.,  Sou.,  Greens- 
boro, N.  C.   (1954) 

Fox,  J.,  Supv.  M.  of  W.,  C  P.,  Montreal, 
Que.,  Can.   (1955) 

Fox,  R.  L.,  Proc.  Engr.-Struc,  Sou.,  Washing- 
ton, D.  C.   (1935) 

Free,  J.  D.,  Asst.  Engr.  Const.,  F.  E.  C,  St. 
Augustine,  Fla.  (1961) 

Frelich,  R.  M.,  Asst.  Supvr.  Struct.,  S.  P., 
Houston,  Tex.    (1962) 

Freseman,  C.  J.,  Div.  Engr.,  C.  &  N.  W.,  St. 
Paul,  Minn.   (1957) 

Fritzinger,  G.  F.,  Asst.  Engr.,  Wabash,  St. 
Louis,  Mo.  (1957) 

Frost,  L.  M.,  Supv.  B.  &  B.,  G.  T.  W.,  Battle 
Creek,  Mich.   (1938) 

Fuller,  T.  L.,  Br.  Engr.,  S.  P.,  San  Francisco, 
Calif.    (1959) 

Fussell,  W.,  Asst.  Supv.  B.  &  B.,  L.  &  N., 
Pensacola,  Fla.   (1959) 


Geer,  W.  R.,  Asst.   B.   &  B.   Supvr.,  S.  P., 

Eugene,  Ore.    (1963) 
Gehrke,  E.  G.,  Asst.  Secy.,  A.  R.  E.  A.  & 

Secy.,  Engr.  Div.,  A.  A.  R.,  Chicago,  111. 

(1959) 
Gendron,   P.,   Civil  Engr.,   Q.  N.   S.   &   L., 

Sept  lies,  Que.,  Canada  (1962) 
George,  S.  W.,  Div.  Engr.,  W.  M.,  Cumber- 
land, Md.    (1956) 
Gibson,   D.   E.,   B.   &   B.   Mast,   C.   N.   R, 

Capreol,  Ont,  Canada    (  1963) 
Gibson,  D.  S,  Div.  Engr,  S.  P,  San  Antonio, 

Texas    (I960) 
Gibson,  W.  P,  Sys.  Mast.  Carp,  S.  P.  &  S, 

Portland,  Ore.    (1963) 
Gilbert,  W.  J.,  Asst.  Engr,  C.  G.  W,  Oel- 

wein,  la.  (I960) 
Gilmore,  J.  M.,  Dist.  Engr.  Trk,  N.  Y.  C, 

Detroit,  Mich.    (1959) 
Gipson,  C.  G.,  Gen.  Fore.  B.  &  B.  -  W.  S, 

A.  T.  &  S.  F,  Winslow,  Ariz.   (1956) 
Gladwin,  F.  E,  B.  &  B.  Supv,  N.  W.  P, 

San  Rafael,  Calif.  (1950) 
Godfrey,  G.,  Gen.  Rdm,  Q.  N.   S.   &  L, 

Sept  lies,  Que,  Canada   (1961) 
Goforth,   J.   A,   Maint.   Engr,   Clinchfield, 

Erwin,  Tenn.    (1954) 
Gottsabend,  W.  J,  Supv.  Struc,  P.  R.  R, 

Cincinnati,  Ohio   (1957) 
Graham,  E.  A,  Asst.  Ch.  Engr,  C.  &  S.-Ft. 

W.  &  D,  Denver,  Colo.  (1961) 
Grant,  A.   F,  Asst.  B.  &  B.  Supv,  N.  P, 

Missoula,  Mont.    (1959) 
Green,  C.  C,  Mast.  Carp,  B.  &  O,  Mounds- 

ville,  W.  Va.    (1953) 
Greenlee,  J.  G,  Clearance  Engr,  P.  R.  R, 

Philadelphia,  Pa.   (1961) 
Gregory,  K.  E.,  Asst.  Div.  Engr,  C.  R.  I.  & 

P,  Blue  Island,  111.   (I960) 
Gresham,  H.  M,  Ch.  Engr,  T.  C.  T,  Texas 

City,  Tex.  (I960) 
Grice,  R.  A,  Asst.  B.  &  B.  Supv,  N.  Y.  C. 

&  St.  L,  Frankfort,  Ind.  (I960) 
Groner,  B.  H,  (Ret.),  Drainage  Engr,  I.  C, 

Valley  Station,  Ky.   (1957) 
Gueller,  H.  L,  Asst.  Supvr.  B.  &  B,  C.  & 

N.  W,  Green  Valley,  Wis.    ( 1959) 
Gunderson,  R.  R,  Engr.  M.  of  W,  W.  M, 

Baltimore,  Md.   (1947) 
Gustafson,  R.  W,  Brdg.  Engr,   G.  N,  St. 

Paul,  Minn.   (1961) 


Gabrio,    C.    W,    Engr.    Struc,    N.    &    W, 

Roanoke,  Va.   (1947) 
Gamble,  H.  H,  Zone  Dir,  B.  &  M,  Salem, 

N.  H.    (1957) 
Gammie,    R.    M,    Mgr.    Maint.    &    Repair 

Dept,    Kahului,    Kahului,    Maui,    Hawaii 

(1961) 
Gannon,   J.   P,   Div.   Engr,   S.   L,   Stevens 

Point,  Wis.    (1947) 
Garland,  E.  F,  Br.  Supv,  N.  O.  P.  B,  New 

Orleans,  La.   (1953) 
Gatch,  B,  Tr,  Jr.  Designer,  E.  J.  &  E,  Joliet, 

111.    (1962) 


H 


Haase,  E.  H,  B.  &  B.  Supv,  S.  P.,  Oakland, 

Pier  #7,  Calif.   (1954) 
Hackett,  C.  A,  Gen.  Brdg.  Insp,  S.  P,  San 

Francisco,  Calif.    (1961) 
Hagenmaier,  C  E,  Asst.  B.  &  B.  Supv,  S. 

P,  Los  Angeles,  Calif.  (1950) 
Halliday,  H.  C,  B.  &  B.  Mast,  C.  N.  R, 

Kamloops,  B.  C,  Canada   (1959) 
Hamilton,  H.  J.,  B.  &  B.  Insp,  M.  P.,  De- 

Quincy,  La.    (1963) 
Hansen,  A.  E,  Ch.  Carp,  C.  M.  St.  P.  &  P, 

Savanna,  111.   (1954) 
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Harlow,  H.  M.,  Asst.  Gen.  Supvr.  B.  &  B., 

C.  &  O.,  Huntington,  W.  Va.    ( 1939) 
Harman,  C.  A.,  Gen.  Fore.  B.  &  B.,  P.  R.  R., 

Baltimore,  Md.   (1958) 
Harris,  E.  N.,  Gen.  B.  &  B.  Fore.,  A.  T.  & 

S.  F.,  Ft.  Madison,  la.  (I960) 
Harrison,  G.  C,  Ch.  Engr.,  L.  A.  Jet.,  Los 

Angeles,  Calif.   (1959) 
Hawley,   I.    H.,    Asst.    Engr.,    C.    &    I.    M., 

Springfield,  111.  (1957) 
Heck,  J.  E.,  Supv.  B.  &  B.,  C.  &  O.,  Ashland, 

Ky.  (1938) 
Hecker,  R.  L.,  Supvr.  B.  &  B.-W.  S.,  C.  &  O., 

Plymouth,  Mich.    (1947) 
Hedley,  W.  J.,  Asst.  Vice  Pres.,  Wabash,  St. 

Louis,  Mo.    (1950) 
Hefte,  A.,  Sr.  Asst.  B.  &  B.  Supvr.,  N.  W.  P., 

San  Rafael,  Calif.    (1952) 
Heinlen,  R.  H.,  Div.  Engr.,  G.  C.  &  S.  F., 

Ft.  Worth,  Tex.  (1957) 
Hellweg,  R.  D.,  Asst.  Reg.  Engr.,  G.  M.  & 

O.,  Bloomington,  111.  (1947) 
Helm,  J.  M.,  Designer,   I.  C,  Chicago,   111. 

(1963) 
Helmle,   C.    E.,   Asst.    to   Ch.   Engt.,   S.    P., 

Houston,  Tex.    (1959) 
Hemmer,  A.   F.,  Mast.  Carp.,  C.  B.   &  Q., 

Omaha,  Nebr.   (1959) 
Hemmeter,  L.  F.,  Asst.  Engr.,  B.  &  O.,  Pitts- 
burgh, Pa.  (1959) 
Hendrix,  W.  P.,  Engr.  B.  &  B.,  P.  R.  R., 

Philadelphia,  Pa.   (1954) 
Herboth,  J.  B.,  Gen.  Bldg.  Insp.,  I.  C,  Chi- 
cago, 111.  (1959) 
Herbort,  W.  F.,  Asst.  Supvr.  Struct.,  P.  R.  R., 

Columbus,  Ohio    (1963) 
Hickok,  B.  M.,  Supv.  B.  &  B.,  N.  Y.   C, 

Cleveland,  Ohio   (1951) 
Higgins,  L.  H.,  Gen.  Fore.  B.  &  B.-W.  S., 

A.  T.  &  S.  F.,  Clovis,  N.  M.  (1958) 
Hillegass,  N.  W.,  Ch.  Engr.,  C.  W.  P.  &  S., 

Chicago,  111.    (1963) 
Hillman,  W.  C,  Supv.  B.  &  B.,  Clinchfield, 

Erwin,  Tenn.  (1953) 
Hiner,  J.  T.,  Ch.  Engr.  M.  of  W.  &  Struc, 

Sou.,  Cincinnati,  Ohio   (1950) 
Hinsch,  L.  C,  Asst.  Div.  Engr.,  C.  M.  St.  P. 

&P.,  Savanna,  111.    (1957) 
Hobbs,   J.   C,   Supv.  B.   &   B.,   Clinchfield, 

Erwin,  Tenn.    (1958) 
Hodgkins,  E.  W.,  Jr.,  Assoc.  Ed.,  Ry.  Trie.  & 

Struc,  Chicago,  111.   (1958) 
Hogel,  E.  C,  B.  &  B.  Supv.,  U.  P.,  North 

Platte,  Nebr.   (1958) 
Hopkins,  H.  W.,  Asst.  Engr.,  C.  P.,  Mont- 
real, Que.,  Canada    (1962) 
Hopkins,  J.  M.,  Engr.  Design,  E.  J.  &  E., 

Joliet,  111.  (1958) 
Hopton,  J.  P.,  Engr.  Maint.,  C.  U.  T,  Cin- 
cinnati, Ohio  (1955) 
Horney,  M.   I_,   Supvr.  B.   &  B.,   I.  T,   St. 

Louis,  Mo.    (1961) 
Hornig,  F.  F.,  Div.  Engr.,  C.  M.  St.  P.  &  P., 

Austin,  Minn.    (1947) 


Hosp,  W.  B.,  Supvr.  B.  &  B.,  N.  &  W.,  Ro- 
anoke, Va.  (1959) 
Howard,  J.  G.,  Asst.  B.  &  B.  Supvr.,  W.  P., 

Sacramento,  Calif.    (1953) 
Howard,  P.  D.,  R.  R.  Supv.,  Minn.  Mining 

&  Mfg.,  St.  Paul,  Minn.  ( 1957) 
Howard,  W.  A.,  B.  &  B.  Supvr.,  S.  P.,  Ennis, 

Texas    (1963) 
Howe,  W.  C,  Engr.  B.  &  B.,  B.  &  L.  E., 

Greenville,  Pa.  (1959) 
Hoyt,  A.  C,  Engr.  B.  &  B.,  E.  J.  &  E.,  Joliet, 

111.  (1947) 
Hoza,   W.    S.,   Mast.    Carp.,   E.-L.,   Hornell, 

N.  Y.  (1959; 
Hubbard,  M.  J.,  Asst.  Ch.  Engr.-Sys.,  C.  & 

O.,  Huntington,  W.  Va.   (1948) 
Huckabay,  J.  B.,  Gen.  Fore.  B.  &  B.  &  W.  S., 

A.  T.  &  S.  F.,  Albuquerque,  N.  M.  (1958) 
Huckaby,  V.  T.,  Asst.  Div.  Engr.,  M.-K.-T., 

Parsons,  Kans.   (1947) 
Huffman,  W.  H.,  Asst.  Ch.  Engr.-Const.,  C. 

&  N.  W.,  Chicago,  111.   (1941) 
Humphreys,    R.    W.,    Asst.    to   Gen.    Mgr., 

N.  P.,  Seattle,  Wash.    (1947) 
Hunt,  H.  A.,  Asst.  Ch.  Engr.,  S.  P.,  Houston, 

Tex.    (1959) 
Hunter,   A.    L.,    Struc.    Insp.,    B.    &   L.   E., 

Greenville,  Pa.   (I960) 
Huntsman,  W.  J.,  Supvr.  Struc,  D.  &  R.  G. 

W.,  Murray,  Utah  (1957) 
Hurley,  G.  L.,  Gen.  B.  &  B.  Supv.,  Q.  N.  S. 

&  L.,  Sept  Isles,  Que.,  Can.  (1959) 
Hutchens,  J.  W.,  Gen.  Supvr.  Wk.  Equip., 

S.  P.,  West  Oakland,  Calif.    ( 1961 ) 
Hutcheson,  F.  W.,  Supv.  B.  &  B.,  C.  &  O., 

Newport  News,  Va.   (1938) 
Hutcheson,  T.  B.,  Ch.  Engr.,  S.  A.  L.,  Rich- 
mond, Va.  (1961) 
Hutchinson,   D.  G.,  Asst.   B.   &   B.  Supvr., 

W.  P.,  Elko,  Nev.    (1950) 
Hutson,  H.  O.,  Maint.  Engr.,  B.  &  O.,  Balti- 
more, Md.    (1959) 
Hutto,    J.    E.,    Gen.    Brdg.    Insp.,    S.    A.    L., 

Savannah,  Ga.    (1951) 
Hyma,  W.  R.,  Asst.  Engr.,  A.  T.  &  S.  F., 

Chicago,  111.   (1958) 
Hynes,  E.  J.,  Asst.  B.  &  B.  Engr.,  D.  T.  &  I., 

Dearborn,  Mich.   (1958) 


I 

Jackman,  C.  E.,  Asst.  Vice  Pres.-Oper.  & 
Maint.,  B.  &  O.,  Baltimore,  Md.    (1958) 

Jackson,  C.  S.,  Jr.  Engr.,  G.  M.  &  O.,  Bloom- 
ington, 111.    (1962) 

Jackson,  H.  O.,  B.  &  B.  Supv.,  G.  N,  Grand 
Forks,  N.  D.   (1958) 

Jackson,  S.  M.,  Sp.  Engr.,  Oil  &  Gas  Dev., 
M.  P.,  St.  Louis,  Mo.  (1951) 

Jacobs,  T.  F.,  Off.  Engr.,  G.  T.  W.,  Detroit, 
Mich.    (1963) 

Jarratt,  M.,  Wtr.  &  Fuel  Supv.,  S.  P.,  Tucson, 
Ariz.   (1950) 

Jawor,  J.  J.,  Br.  Insp.,  P.  R.  R.,  Chicago, 
111.  (1959) 
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Jenkins,  H.  W.,  Ch.  Engr.,  N.  Y.  N.  H.  & 
H.,  New  Haven,  Conn.   (1940) 

Jentoft,  L.  H.,  Asst.  Ch.  Engr.  M.  of  W., 
E.-L.,  Cleveland,  Ohio  (1959) 

Jess,  G,  Asst.  Mast.  Carp.,  E.-L.,  Youngs- 
town,  Ohio  (1959) 

Jessup,  B.  E.,  Brdg.  Designer,  T.  &  P.,  Dal- 
las, Tex.  (1961) 

Johnson,  A.  C,  Engr.  B.  &  B.,  E.  J.  &  E., 
Joliet,  111.    (1944) 

Johnson,  A.  E.,  B.  &  B.  Supvr.,  Sou.,  Chatta- 
nooga, Tenn.    (1963) 

Johnson,  E.  A.,  Engr.  Br.,  I.  C,  Chicago, 
111.   (1953) 

Johnson,  E.  B.,  Asst.  Engr.  Trk.  &  Struct., 
C.  &  W.  I.,  Chicago,  111.    ( 1962) 

Johnson,  G.  G,  B.  &  B.  Sudv.,  C.  &  N.  W., 
Green  Bay,  Wis.   (1955) 

Johnson,  H.  I.,  Asst.  Engr.,  C.  M.  St.  P.  & 
P.,  Chicago,  111.  (1957) 

Johnson,  H.  L.,  B.  &  B.  Supvr.,  M.  P.,  De- 
Quincy,  La.    (1963) 

Johnson,  H.  T.,  Asst.  Supv.  Struc,  P.  R.  R., 
New  York,  N.  Y.  (I960) 

Johnston,  G.  H.,  Bldg.  Supt.,  A.  T.  &  S.  F., 
Topeka,  Kans.   (1950) 

Jones,  E.  B.,  Supvr.  Brdg.  Erect.,  C.  &  O., 
Huntington,  W.  Va.  (1945) 

Jones,  W.  J.,  Engr.  Maint.  of  Way  &  Struct., 
S.  P.,  San  Francisco,  Calif.    (1962) 

Jorlett,  J.  A.,  Struc.  Engr.,  N.  Y.  Improve., 
P.  R.  R.,  New  York,  N.  Y.  (1946) 

Julius,  H.  R.,  Bldg.  Insp.,  I.  C,  Chicago,  111. 
(1963) 

K 

Kahl,  F.  B.,  Asst.  Supt.  Maint.  &  Engr.,  G. 

N.,  Klamath  Falls,  Ore.  (1959) 
Kampwirth,  J.  L.,  Asst.  Engr.,  C.  M.  St.  P. 

&P.,  Chicago,  111.   (I960) 
Kelly,  J.  R.,  B.  &  B.  Supv.,  Sou.,  Somerset. 

Ky.  (1952) 
Kendall,  J.  T.,  Asst.  Supvr.  Struct.,  P.  R.  R., 

Philadelphia,  Pa.    (1949) 
Kenyon,  J.  R.,  Gen.  B.  &  B.  Supv.,  N.  Y. 

N.  H.  &  H.,  New  Haven,  Conn.   (1955) 
Kick,  C.  W.,  Asst.  B.  &  B.  Supv.,  N.  P., 

Seattle,  Wash.  (I960) 
Kieckers,    E.    W.,    Brdg.   Engr.,    M.    P.,    St. 

Louis,  Mo.  (1958) 
Kilby,   J.   T.,   B.    &   B.   Mast.,   C.   N,   Ed- 

mundston,  N.  B.,  Can.  (1959) 
Kinney,  T.  R.,  Engr.  Struct.,  C.  &  E.  I.,  Chi- 
cago Heights,  111.   (1961) 
Kirkman,  T.  C,  Civil  &  Ind.  Engr.,  H.  P. 

T.  &  D.,  High  Point,  N.  C.  (1961) 
Klein,    C.    A.,    Br.    Maint.    Engr.,    Reading, 

Philadelphia,  Pa.   (1958) 
Klempnauer,  E.  C,  B.  &  B.  Gen.  Fore.,  K. 

C.  T.,  Kansas  City,  Mo.   (I960) 
Klouda,  R.  G.,  Asst.  Engr.,  C.  M.  St.  P.  & 

P.,  Chicago,  111.  (1956) 
Koehler,  P.  L.,  Div.  Supt.,  C.  &  O.,  Coving- 
ton, Ky.   (1938) 
Koenig,  M.  E.,  Div.  Engr.,  C.  &  N.  W.,  St. 

Paul,  Minn.  (1957) 


Krefting,  A.  S.,  Ch.  Engr.,  S.  L.,  Minneapolis, 

Minn.  (1935) 
Kruse,  H.  H.,  Asst.  Supvr.  Brdg.  Maint.,  C. 

M.  St.  P.  &  P.,  Chicago,  111.  (1957) 
Kubacki,  L.  R.,  Area  Engr.  Struct.,  P.  R.  R., 

Chicago,  111.  (1961) 
Kubly,  I.  J.,  B.  &  B.  Supv.,  I.  C,  Chicago, 

111.  (I960) 


LaBeau,  J.  A.,  Jr.  Designer,  E.  J.  &  E.,  Joliet, 

111.    (1963) 
La  Chapelle,  H.  A.,  Ch.  Engr.,  G.  B.  &  W., 

Green  Bav.  Wis.    (1961) 
Lackey,    J.    B.,    B.    &   B.    Supv.,    L.    &   N., 

Louisville,  Ky.    (1958) 
Landers,  T.  W.,  Off.  Engr.,  Q.  N.  S.  &  L., 

Sept  lies,  Que.,  Canada  (1961) 
Langmeyer,  A.  F.,  Arch.,  I.  C,  Chicago,  111. 

(I960) 
Langston,  J.  H.,  Rdm.,  St.  L.-S.  F.,  Pensa- 

cola,  Fla.    (1959) 
Larson,   K.,   Supv.   B.   &   B.,   C.   &  N.   W., 

Boone,  Iowa  (1957) 
Laurick,  M.  J.,  Supvr.  Struct.,  P.  R.  R.,  Co- 
lumbus, Ohio    (1952) 
Layman,  D.  C,  Supv.  B.  &  B.,  I.  C,  Paducah, 

Ky.  (1952) 
Lea.  E.  T.,  Ch.  Engr.  M.   of  W.  &  Struc, 

C.  &  G,  Columbus.  Miss.   (1959) 
Leach,   A.    L.,   Asst.   Engr.   Br.,   I.   C,   Chi- 
cago, 111.  (1955) 
LeDonne,  T-  A.,  Engr.  Trk.,  Monon.  Conn., 

Pittsburgh,  Pa.    (1958) 
Ledyard,   W..   Div.   Engr.,   N.   Y.   C,   New 

York,  N.  Y.    (1962) 
Lee,  R.  W.,  B.  &  B.  Supvr.,  Sou.,  Sheffield, 

Ala.    (1961) 
Lehman,  L  F.,  Gen.  Fore.,  P.  R.  R.,  Chicago, 

111.  (I960) 
Leinweber,  F.  J.,  B.  &  B.  Mast.,  C.  N.  R., 

London.  Ont.,  Canada    (1947) 
Lenco,  W..  Asst.  Ch.  Engr.,  C.  N.  R.,  Monc- 

ton,  N.  B.,  Canada  (1961) 
Lenten,  C.  F..  Incorp.,  C.  &  L.  C,  Lansing, 

Mich.    (1963) 
Lichtenberger.    F.    W.,    Mast.    Carp.,    E.-L., 

Marion,  Ohio  (1959) 
Lieser,  H.   J.,  Supv.  B.  &  B.,  C.  &  W.  I., 

Chicago,  "ill.  (1948) 
Lingle,  T.  N.,  Supv.  B.  &  B.,  I.  C,  Carbon- 
dale,  111.   (1951) 
Linn,  G.  A.,  Div.  Engr.,  C.  &  N.  W.,  Chad- 

ron,  Nebr.   (1940) 
Little,  H.  C,  Supv.  W.  S.,  I.  C,  New  Or- 
leans, La.  (1948) 
Littlefield,  R.  I.,  Asst.  B.  &  B.  Supv.,  S.  P., 

Oakland,  Calif.  (I960) 
Loggins,   L.  A.,   Ch.   Engr..  T.   &  L.   Lines, 

S.  P.  Houston,  Tex.    (1959) 
Lokotzke,  G.  P.,  Supv.  B.  &  B.,  E.  J.  &  E., 

Gary,  Ind.  (1947) 
Long,  W.   R.,  Asst.   B.  &  B.   Supvr.,   S.  P., 

Albany,  Ore.    (1963) 


Directory 


59 


Lowry,  J.  M.,  Ch.  Engr.,  St.  L.  S.  W.,  Tyler, 

Tex.   (1950) 
Lucas,  H.  F.,  Asst.  Engr.,  C.  M.  St.  P.  &  P., 

Chicago,  111.  (1952) 
Luce,  W.  L.,  Mast.  Carp.,  E.-L.,  Youngstown, 

Ohio   (1952) 
Lund,  C.  V.,  Asst.  to  Ch.  Engr.,  C.  M.  St.  P. 

&  P.,  Chicago,  111.   (1947) 
Lundgren,  H.  M.,  B.  &  B.  Mast.,  C.  N.  R., 

Winnipeg,  Man.,  Canada   (1957) 
Lynch,   J.   F.,   Asst.   Div.  Engr.,   S.    P.,   Los 

Angeles,  Calif.    (1959) 
Lyon,  L.  E.,  Prin.   Asst.   Div.   Engr.,   S.   P., 

Walnut  Creek,  Calif.    (1947) 

Mc 

McCall,  R.  G.,  Asst.  B.  &  B.  Supvr.,  D.  & 
R.  G.  W.a  Salt  Lake  City,  Utah    (  1963) 

McCauley,  M.  L.,  Dist.  Engr.  Struc,  N.  Y.  C, 
Syracuse,  N.  Y.   (1950) 

*McCluskey,  G.,  Jr.  Designer,  I.  C,  Chi- 
cago, 111.    (1961) 

McCormick,  K.  L.,  B.  &  B.  Supv.,  Pac.  Elec, 
Los  Angeles,  Calif.   (1958) 

McCosky,  L.  E.,  Supv.  B.  &  B.,  C.  &  N.  W., 
Eau  Claire,  Wis.  (1958) 

McDermott,  B.  F.,  Div.  Engr.,  C.  &  N.  W., 
Norfolk,  Nebr.  (I960) 

McDiarmid,  R.  J.,  Supv.  B.  &  B.,  E.  J.  &  E., 
Joliet,  111.  (1957) 

McGee,  F.  E.,  Ch.  Draftsman,  P.  R.  R.,  Chi- 
cago, 111.  (1960) 

McGrew,  B.  H.,  Supv.  B.  &  B,  St.  L.  S.  W., 
Tyler,  Tex.  (1951) 

McGrew,  F.  O.,  Ch.  Carp.,  C.  M.  St.  P.  &  P., 
Minneapolis,  Minn.   (1948) 

*McGuffee,  R.  C,  Jr.,  Jr.  Engr.-Grade  B., 
St.  L.-S.  F.,  Huntsville,  Ala.    (1961) 

McHaffie,  J.  N.,  Asst.  Supvr.  B.  &  B.,  G.  N., 
Minneapolis,  Minn.    (1962) 

McKanna,  A.  D.,  Gen.  Fore.,  A.  T.  &  S.  F., 
Newton,  Kans.    (1962) 

McKenney,  C  E.,  Sys.  Scl.  Insp.,  N.  Y.  C  & 
St.  L.,  Ft.  Wayne,  Ind.  (1956) 

McKerley,  J.  B.,  Ch.  Engr.,  C.  of  G,  Savan- 
nah, Ga.  (1961) 

McKibben,  D.  H.,  Supv.  Struc,  P.  R.  R., 
Harrisburg,  Pa.   (1951) 

McMann,  J.  B.,  Gen.  B.  &  B.  Fore.,  U.  P., 
Omaha,  Nebr.   (1958) 

McMaster,  R.  C,  Supvr.  Struc,  B.  &  L.  E., 
Butler,  Pa.  (I960) 

McNally,  G.  S.,  Designer,  I.  C,  Chicago,  111. 
(1963) 

M 

MacDonald,  H.  R.,  Asst.  B.  &  B.  Mast.,  C. 

N.   R.,  Portage  La   Prairie,   Man.,   Canada 

(1963) 
Mack,  H.   L.,  Asst.  Engr.,  M.   P.,  Houston, 

Tex.    (1959) 
MacQuarrie,  A.  C,  B.  &  B.  Mast.,  C.  N., 

New  Glasgow,  N.  S.,  Can.  (1957) 
Madden,    E.,   Supt.   B.   &  B.,   T.   &  P.,    Ft. 

Worth,  Texas    (1963) 


Madvig,  H.  F.,  Asst.  Engr.,  C.  M.  St.  P.  &  P., 

Minneapolis,  Minn.    (1959) 
Malmberg,  C.  R.,  Supv.  B.  &  B.,  C.  &  N. 

W.,  Escanaba,  Mich.   (1957) 
Mandia,   L.,   Asst.   Supv.   Bldgs.,   P.   R.   R., 

New  York,  N.  Y.   (I960) 
Manson,  A.,  Div.  Engr.,  L.  &  N.,  Birming- 
ham, Ala.  (1957) 
Marks,  C.  K.,  Brdg.  Engr.,  C.  G.  W.,  Oel- 

wein,  Iowa    ( 1963) 
Marriott,  L.  S.,  Asst.  to  Engr.  Bldgs.,  I.  C, 

Chicago,  111.  (1960) 
*  Marshall,  M.,  Designer,  I.  C,  Chicago,  III. 

(1960) 
Martin,  J.  D.,  Ch.  Carp.,  C.  M.  St.  P.  &  P., 

Canton,  S.  D.   (1955) 
Martin,  J.  W.,  Mast.  Carp.,  S.  A.  L.,  Tampa, 

Fla.  (1953) 
Martin,   R.   T.,   Supvr.   B.   &  B.,   F.   E.   C, 

Miami,  Fla.    (I960) 
Martyn,  G.  W.,  Off.  Engr.,  E.  J.  &  E„  Joliet. 

111.  (1959) 
Mason,  E.  L.,  B.  &  B.  Supvr.,  M.  P.,  Corpus 

Christi,  Texas    (1946) 
Mason,  S.  K.,  Ch.  Engr.,  T.  M.,  Laredo,  Tex. 

(1950) 
Mathias,  H.  O.,  Asst.  Engr..  P.  R.  R..  Chi- 
cago, 111.  (1959) 
Mathieu,   J.   L.,   Draftsman,   I.   C,   Chicago, 

111.    (1963) 
Matney,  E.  A.,  Asst.  to  Engr.  Brdgs.,  C.  R.  I. 

&  P.,  Chicago,  111.    (1963) 
*Matt,  G.  L.,  Designer,  I.  C,  Chicago,  111. 

(1960) 
Matthews,  H.   A.,  Gen.   Fore.   B.  &  B.-W. 

S.,  St.  L.  -  S.  F.,  Amory,  Miss.  (1949) 
Matthews,  W.  L.,  Sr.  Asst.  B.  &  B.  Supv., 

S.  P.,  Tucson,  Ariz.  (1953) 
*Matusik,  W.,  Jr.  Designer,  I.  C,  Chicago, 

111.   (1961) 
May,  C.  B.,  Asst.  Engr.,  St.  L.-S.  F.,  Amory, 

Miss.    (1962) 
Mays,  J.  W.  N.,  Asst.  Engr.-Sys.,  P.  R.  R., 

Philadelphia,  Pa.   (1947) 
Meeker,  G.  W.,  Gen.  B.  &  B.  Fore..  N.  Y. 

N.  H.  &  H.,  Hartford,  Conn.  (1959) 
Melton,  H.  W.,  B.  &  B.  Supv.,  G.  N.,  Seat- 
tle, Wash.  (1957) 
Meredith,  W.  E.,  Supv.  Struc,  P.  R.  R.,  Can- 
ton, Ohio  (1950) 
Merrill,  B.  W.,  Supv.  B.  &  B.,  N.  Y.  C.  & 

St.  L.,  Conneaut,  Ohio  (1936) 
Meserve,   E.  S,,   Supvr.  B.  &  B.,   B.  &  M., 

Dover,  N.  H.    (1949) 
Messman,  D.  V.,  Asst.  to  Ch.  Engr.,  Sou., 

Washington,  D.  C.   (1955) 
Mettlach,  P.  A.,  B.  &  B.  Fore.,  G.  B.  &  W., 

Arcadia,  Wis.  (1956) 
Meyers,  B.  R.,  Vice  Pres.  &  Ch.  Engr.,  C.  & 

N.  W.,  Chicago,  111.  (1930) 
Michaud,  M.,  Ch.  Engr.,  Q.  N.  S.  &  L.,  Sept 

lies,  Que.,  Canada    (1961) 
Midkiff,    R.    B.,   Ch.    Engr.    M.    of   W.    & 

Struc,  Sou.,  Knoxville,  Tenn.    (1953) 
Miller,  R.  F.,  B.  &  B.  Supv.,  N.  Y.  C.  &  St. 

L.,  Frankfort,  Ind.   (I960) 
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Milne,  A.  P.,  Supv.  B.  &  B.,  N.  Y.  C.  &  St. 
L.,  Frankfort,  lnd.   (1953) 

Mince,  F.  S.,  B.  &  B.  Supvr.,  Sou.,  Big  Stone 
Gap,  Va.    (1963) 

Mince,  G.  R.,  Jr.,  B.  &  B.  Supvr.,  Sou., 
Valdosta,  Ga.    (1963) 

Mitchell,  D.  N.,  Asst.  Supv.  B.  &  B.,  C.  & 
O.,  Newport  News,  Va.   (1948) 

Moline,  R.  F.,  Br.  Engr.,  D.  T.  &  I.,  Dear- 
born, Mich.    (1956) 

Montague,  C.  F.,  Supt.  M.  W.  Equip.,  P.  R. 
R.,  Philadelphia,  Pa.   (1953) 

Moore,  G.  A.,  Mast.  Carp.,  S.  A.  L.,  Savan- 
nah, Ga.   (1959) 

Moore,  H.  R.,  Asst.  Ch.  Engr.,  Sou.,  Wash- 
ington, D.  C    (1956) 

Morgan,  C.  E.,  B.  &  B.  Supvr.,  S.  P.,  Hous- 
ton, Tex.    (1954) 

Moris,  R.  F.,  B.  &  B.  Supv.,  N.  Y.  C.  &  St. 
L.,  Ft.  Wayne,  lnd.  (1955) 

Morris,  C.  G.,  Asst.  B.  &  B.  Mast.,  C.  N.  R., 
Campbellton,  N.  B.,  Canada    (1963) 

Morris,  C.  L.,  Supv.  B.  &  B.,  L.  &  N.,  Mo- 
bile, Ala.   (1957) 

Morris,  C  R.,  Asst.  Supvr.  B.  &  B.,  N.  P., 
Tacoma,  Wash.    (1962) 

Morris,  D.  W.,  Supvr.  Struct.,  Cartier,  Port 
Cartier,  Que.,  Canada    (1963) 

Moser,  C.  A.,  B.  &  B.  Supv.,  W.  P.  -  S.  N.  - 
T.  W.  S.,  Sacramento,  Calif.   (1951) 

Moser,  C.  L.,  Div.  Engr.,  Sou.,  Asheville, 
N.  C.    (1955) 

Moutoux,  H.  G.,  Sr.,  Supvr.  B.  &  B.,  N.  Y. 
C,  Weehawken,  N.  J.    (1959) 

Muelder,  C.  F.,  Asst.  to  Engr.  Bldgs.,  C.  B. 
&  Q.,  Chicago,  111.  (I960) 

*Murawski,  H.  J.,  Draftsman,  I.  C,  Chicago, 
111.  (I960) 

Murray,  D.  J.,  Land  &  Tax  Comm.,  C.  & 
W.  I.,  Chicago,  111.    (1954) 

Myers,  E.  T.,  Engr.  Editor,  Modern  R.  Rs., 
Chicago,  111.  (1957) 

Myers,  R.  L.,  Wtr.  Chemist,  I.  C,  Mattoon, 
111.   (1950) 


N 


Nash,  G.  H.,  Struct.  Engr.,  St.  L.-S.  F.. 
Springfield,  Mo.   (1961) 

Neal,  C.  E.,  Vice  Pres.  &  Gen.  Mgr., 
N.  W.  P.,  San  Rafael,  Calif.    ( 1959) 

Neal,  G.  W.,  Vice  Pres.,  Secy.,  Asst.  Treas., 
&  Asst.  Gen.  Mgr.,  C.  V.,  West  Point,  Ga. 
(1948) 

Nelson,  M.  S.,  Br.  Insp.,  N.  Y.  C,  Lincoln 
Park,  Mich.  (1956) 

Nelson,  R.  D.,  Div.  Engr.,  C.  &  N.  W., 
Boone,  Iowa    (1957) 

Newlin,  C.  H.,  Engr.  Br.,  Sou.,  Charlotte, 
N.  C.   (1959) 

Nicely,  O.  P.,  Supv.  B.  &  B.,  C.  &  O.,  Clif- 
ton Forge,  Va.    (1950) 

Nichols,  E.  F.,  Supt.-Maint.,  B.  &  S.,  Fair- 
field, Ala.    (1963) 

Nichols,  J.  C,  Br.  Engr.,  L.  &  N.,  Louisville, 
Ky.  (1954) 


Nichols,  R.  E.,  Gen.  Fore.  B.  &  B.-W.   S., 

St.  L.-S.  F.,  Springfield,  Mo.    (1957) 
Noble,  H.  H.,  Incorp.,  C.  &  L.  C,  Lansing, 

Mich.    (1963) 
Nord,  D.  L.,  Ch.  Designer,  I.   C,  Chicago, 

111.    (I960) 
Nordstrom,  R.  D.,  Asst.  Engr.  Br.  &  Struc, 

W.  P.,  San  Francisco,  Calif.  (1959) 
Norris,  J.  M.  W.,  B.  &  B.  Supvr.,  D.  &  H., 

Oneonta,  N.  Y.   (1962) 
Nygaard,  R.,  Supt.  Wk.  Equip.,  C.  N.  R., 

Edmonton,  Alta.,  Canada   (1961) 


O'Brien,  J.  B.,  Asst.  Supv.  B.  &  B.,  C.  &  O., 

Richmond,  Va.   (1954) 
O'Bryant,  C.  M.,  Supvr.  Str.,  T.  M..  Laredo, 

Tex.    (1962) 
Odgers,  F.  T.,  Gen.  B.  &  B.  Supvr.,  S.  P., 

San  Francisco,  Calif.    (1955) 
Ogle,  H.,  Br.  Insp.,  C.  &  E.  I.,  Salem,  111. 

(1956) 
Olson,  O.  D.,  B.  &  B.  Supv.,  C.  &  N.  W., 

Chicago,  111.   (1953) 
Olson,  V.  E.,  B.  &  B.  Supvr.,  S.  L.,  Minne- 
apolis, Minn.    (1948) 
Orange,  W.  R,  Supvr.  B.  &  B.  &  W.   S., 

C.  &  O.,  Richmond,  Va.    (1961) 
Ornburn,  B.  J.,  Asst.  Ch.  Engr.  Struc,  C.  M. 

St.  P.  &  P.,  Chicago,  111.   (1948) 
Orphan,  A.  J.,  Div.  Engr.,  S.  P.,  Houston, 

Tex.    (1960) 
Osland,  E.,  Off.  Engr.,  A.  T.  &  S.  F,  Chi- 
cago, 111.  (1961) 
Ostrom,  W.  D.,  Ch.  Carp.,  C.  M.  St.  P.  &  P., 

La  Crosse,  Wis.    (1954) 
Ovardits,  K.,  Asst.   Plan.   Engr.,  N.   Y.   C, 

Chicago,  111.    (1953) 
Owens,  B.  H.,  Gen.   Fore.   B.  &  B.,   I.  C, 

Vicksburg,  Miss.    (1956) 


Packard,  B.  G.,  Off.  Engr.,  C.  &  N.  W., 

Chicago,  111.    (1954) 
Packer,   E.   B.,   Jr.,   B.   &  B.   Supvr.,   Sou., 

Birmingham,  Ala.  (I960) 
Pagett,  C.  H.,  Supt.  Struc.  &  Material,  C.  of 

G,  Macon,  Ga.  (I960) 
Palagi,  L.  A.,  Engr.-Arch.,  C.  R.  I.  &  P.,  Chi- 
cago, 111.    (1959) 
Panushka,  E.  A.,  B.  &  B.  Supv.,  N.  P.,  Fargo, 

N.  D.  (1959) 
Parvin,  C.   F.,  Engr.   M.   of  W.,  P.  R.   R., 

Pittsburgh,  Pa.    (1959) 
Patterson,  C.  A.,  B.  &  B.  Supv.,  T.  P.  &  W., 

Washington,  111.   (1955) 
Patterson,  C.  C,  Mast.  Carp.,  C.  B.  &  Q., 

Alliance,  Nebr.    (1958) 
Patterson,  E.  C,  Ch.  Clk.  to  Asst.  Ch.  Engr.- 

Maint.,  C.  &  N.  W.,  Chicago,  111.    ( 1963) 
Patterson,  J.  M.,  Supv.  B.  &  B.,  N.  Y.  C, 

Weehawken,  N.  J.    (1957) 
Patterson,  R.  H.,  Asst.  Ch.  Engr..  St.  L.  S. 

W.,  Tyler,  Tex.   (1955) 
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RAILWAY     MOTOR      CARS 
AND     WORK      EQUIPMENT 
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ON  THE  JOB 
COUNTS 
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BSBB 
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■bm 

BBBJ 
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BBj 

■flfl 

BBBJ 

BBBI 

B^^l 

INSPECTION   MOTOR   CARS 

SECTION  MOTOR  CARS 

GANG  MOTOR   CARS 

PUSH   CARS   AND  TRAILERS 

HY-RAIL   EQUIPMENT 

BALLAST   MAINTENANCE   CARS 

WEED   MOWERS 

WEED  SPRAYERS 
"SNOW   MELTERS 
"WEED   BURNERS 

EXTINGUISHER   CARS 
"HYDRAULIC   POWER   TOOLS 
"HYDRAULIC   EARTH   AUGERS 


*TRACK   LINERS 
*TIE   TAMPERS 

SPIKE  DRIVERS 
*TIE  REMOVERS 
*TIE   HANDLERS 

RAIL   LIFTERS 
*TIE   BED   SCARIFIERS 

SPIKE   PULLERS 

TIE   PLUG   INSERTERS 

TIE  NIPPERS 

DERRICK    CARS 

OIL   SPRAYERS 

TIE  SPRAYERS 


*THESE   UNITS   ARE   ACTUATED   EITHER   COMPLETELY 
OR   PARTIALLY   BY   HYDRAULIC   POWER 

FAIRMONT   RAILWAY  MOTORS,  INC.,  FAIRMONT,  MINNESOTA 
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Paul,  W.  L.,  Asst.  Dir.  Cost  Analy.  &  Res., 

A.  T.  &  S.  F.,  Chicago,  111.    ( 1961 ) 
Payne,  G.  C,  Div.  Engr.,  St.  L.-S.  F.,  Caple- 

ville,  Tenn.    (1959) 
Pearson,  A.  H.,  Mast.  Carp.,  C.  B.  &  Q.,  St. 

Joseph,  Mo.   (1952) 
Pearson,  R.  E.,  Drainage  Engr.,  I.  C,  Chi- 
cago, 111.    (1963) 
Peffiy,  J.  E.,  Asst.  B.  &  B.  Supvr.,  P.  E.,  Los 

Angeles,  Calif.   (1958) 
Perrier,    J.    L.,    Div.    Engr.,    C.    &   N.    W., 

Chicago,  111.    (1953) 
Peterson,  E.  A.,  Rdm.,  S.  D.  &  A.  E.,  San 

Diego,  Calif.   (I960) 
Peterson,  J.  M.,  Br.  Engr..  C.  G.  W.,  Oel- 

wein,  Iowa  ( 1959) 
Peterson,   N.    E.,    Ch.    Engr.,    C.    &   I.    M., 

Springfield,  111.   (1938) 
Phelps,  C.  E.,  B.  &  B.  Supv.,  A.  &  W.  P.  - 

W.  of  A.,  &  Ga.  R.  R.,  Warrenton,  Ga. 

(1949) 
Phillips,  L.  K.,  B.  &  B.  Insp.,  W.  M.,  Cum- 
berland, Md.  (1957) 
Piper,  J.  F.,  Asst.  Ch.  Engr. -Const.,  P.  R.  R., 

Philadelphia,  Pa.   (1959) 
Planchon,  I.,  Gen.  Fore.  B.  &  B.-W.  S.,  St. 

L.-S.  F.,  Tulsa,  Okla.   (1961) 
Plourde,  L.   (Ret.),  Sr.  Mast.,  C.  N.  R.,  St. 

Paul  L  Ermite,  Que.,  Canada    (1963) 
Pollock,  J.  K.,  Asst.  B.  &  B.  Supvr.,  S.  P., 

Norden,  Calif.   (1961) 
Potts,    H.    F.,   Supv.    Struc,    P.    R.    R.,    Ft. 

Wayne,  Ind.    (1957) 
Pound,  E.  R.,  Mast.  Carp.,  B.  &  O.,  Newark, 

Ohio   (1952) 
Prentiss,  E.  W.,  Engr.  B.  &  B.,  P.  R.  R., 

Philadelphia,  Pa.   (1959) 
Presthus,  E.  J.,  Supvr.  B.  &  B.,  N.  P.,  Tacoma, 

Wash.  (1961) 
Pritchard,  B.  L.,  Div.  Engr.,  A.  T.  &  S.  F., 

Amarillo,  Texas    (1956) 
Pritchett,   J.    S.,   Supt.    Struct.    &   Materials, 

C.  of  G.,  Macon,  Ga.    (1961) 
Prober,  H.  W.,  Sr.  Asst.  B.  &  B.  Supv.,  S. 

P.,  Los  Angeles,  Calif.   (1957) 
Prude,  G.   F.,  Asst.   Supvr.  B.   &  B.,  S.  P., 

Houston,  Tex.    (1951) 
Pruett,  J.  A.,  Supt.  Fire  Prev.  &  Fuel  Supply, 

S.  P.,  Houston,  Tex.    (1959) 


R 


Raessler,  V.  D.,  Supv.  B.  &  B.,  I.  C,  Mem- 
phis, Tenn.  (1951) 
Rainey,  W.  H.,  B.  &  B.  Supvr.,  S.  P.,  San 

Antonio,  Tex.    (1956) 
Rankin,  R.  C,  Design.  Engr.,  St.  L.  S.  W., 

Tyler,  Tex.    (1962) 
Rankin,  W.  H.,  Sr.  Struct.  Engr.,  St.  L.-S.  F., 

St.  Louis,  Mo.     (1961) 
Rapier,  L.  F.,  Supv.  B.  &  B.,  G.  M.  &  O., 

Bloomington,  111.    (1946) 
Raver,    H.    E.,    Engr.    Struc.-Design,    L.    I., 

Jamaica,  N.  Y.   (1952) 
Ray,  M.  M.,   Jr.,  Asst.  Gen.  Fore.  B.  &  B., 

St.  L.-S.  F.,  Tulsa,  Okla.    (1962) 


Rea,  C.  M.,  B.  &  B.  Supvr.,  N.  P.,  Minne- 
apolis, Minn.     (1962) 

Reed,  T.  C,  Br.  Insp.,  L.  &  N.,  Louisville, 
Ky.   (1954) 

Reese,  C.  L.,  Br.  Insp.,  G.  M.  &  O.,  Phila- 
delphia, Miss.   (1958) 

Reese,  C.  M.,  Gen.  Fore.  B.  &  B.,  G.  C.  & 
S.  F.,  Temple,  Tex.    (1953) 

Reynolds,  M.  L.,  B.  &  B.  Supvr.,  S.  P.,  Bak- 
ersfield,  Calif.    (1958) 

Reynolds,  T.  A.,  Asst.  Supvr.  Str.,  P.  R.  R., 
Buf.alo,  N.  Y.    (1961) 

Rice,  E.  D.,  B.  &  B.  Supv.,  C.  &  E.  I.,  Dan- 
ville, 111.    (1949) 

Richardson,  F,  Jr.,  Gen.  Fore.  B.  &  B.-W.  S., 
St.  L.-S.  F.,  Memphis,  Tenn.    ( 1962) 

Ridgeway,  J.  J.,  Engr.  Struc.-Proc,  B.  &  L. 
E.,  Greenville,  Pa.   (1957) 

Riffle,  L.  R.,  Ch.  Carp.,  C.  M.  St.  P.  &  P., 
Perry,  Iowa   (1956) 

Riggs,  W.  K.,  B.  &  B.  Supv.,  C  &  N.  W., 
West  Chicago,  111.  (1959) 

Riley,  C.  R.,  Spl.  Asst.  to  Vice  Pres.-O.  & 
M.,  B.  &  O.,  Baltimore,  Md.    (1959) 

Robey,  W.  E.,  Br.  Engr.  Sys.,  A.  T.  &  S.  F., 
Chicago,  111.   (1960) 

Robinson,  N.  R.,  B.  &  B.  Fore.,  S.  P.,  Sacra- 
mento, Calif.  (1934) 

Rode,  L.  A.,  Gen.  Br.  Insp.,  E.-L.,  Newark, 
N.  J.   (1948) 

Rodgers  L.  T.,  Mast.  Carp.,  B.  &  O.,  Chilli- 
cothe,  Ohio    (1963) 

Rogers,  L.  W.,  Designer,  I.  C,  Chicago,  111. 
(I960) 

Rothell,  R.  D.,  Gen.  B.  &  B.  Supv.,  Sou., 
Charlotte,  N.  C.   (1957) 

Rothwell,  G.  F.,  Engr.  Plan.,  Wabash,  St. 
Louis,  Mo.  (1961) 

Rowland,  J.  W.,  Asst.  Engr.  Const.,  L.  I., 
Jamaica,  N.  Y.   (1956) 

Rudisill,  D.  E.,  Asst.  Ch.  Engr.  Maint.,  P.  R. 
R.,  Philadelphia,  Pa.  (1959) 

Runde,  E.  E.,  Ch.  Masonry  Insp.,  I.  C,  Chi- 
cago, 111.  (1959) 

Russell,  C.  E.,  Supvr.  Water  Serv.,  I.  C, 
Chicago,  111.    (1953) 

Rust,  R.  B.,  Jr.,  Asst.  Div.  Engr.,  Sou.,  Ap- 
palachia,  Va.    (1957) 

Ryan,  G.  M.,  Asst.  to  Gen.  B.  &  B.  Fore., 
N.  Y.  N.  H.  &  H,  New  Haven,  Conn. 
(1963) 

Rymer,  J.  R.,  Div.  Engr.,  B.  &  O.,  Cumber- 
land, Md.    (1957) 


Saether,  A.  H.,  Design.,  C.  M.  St.  P.  &  P., 
Chicago,  111.   (1959) 

Safley,  J.  R.,  B.  &  B.  Supv.,  S.  P.,  San  Fran- 
cisco, Calif.   (1945) 

St.  Pierre,  M.  P.,  Asst.  B.  &  B.  Mast.,  C.  N., 
Edmundston,  N.  B.,  Can.   (1959) 

Salmon,  J.  M.,  Jr.,  Ch.  Engr.,  Clinchfield, 
Erwin,  Tenn.    (1938) 

Sandberg,  C.  H.,  Ch.  Engr.-East.  Lines,  A. 
T.  &  S.  F.,  Topeka,  Kans.  (1958) 
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BRIDGE  TIE 
ANCHOR 


The  Bridge  Tie  Anchor  offers  an 
improved  method  for  securing  open 
deck  bridge  ties  to  supporting  steel 
members  and  creates  a  strong 
spring  pressure  holding  the  tie  and 
the  supporting  member  firmly  to- 
gether. The  spring  action  compen- 
sates for  tie  shrinkage,  seating  and 
stresses. 

The  Bridge  Tie  Anchor  is  low  in 
cost,  easy  to  install  and  economical 
to  maintain. 


Better  get  the  facts,  now! 

Write,    wire    or    phone    for    full    literature 


*7%e    RAILS  Cotfytxisip. 


187  Maplewood  Ave.,  Maplewood,   N.  J. 
Offices:      St.     Louis,    Mo.,     Chicago,     III. 
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Sanders,  C.  R.,  Struct.  Designer,  S.  P.,  Hous- 
ton, Texas    (1963) 

Sanders,  G.  A.,  Asst.  B.  &  B.  Supvr.,  S.  P., 
Elko,  Nev.  (I960) 

Sanderson,  J.  G.,  Asst.  W.  S.  Fore.,  St.  L.- 
S.  F.,  Amory,  Miss.  (1959) 

Sarris,  P.  T.,  Div.  Engr.,  Sou.,  Knoxville, 
Tenn.   (1955) 

Sartore,  D.  V.,  Asst.  Engr.  Brdgs.,  C.  B.  & 
Q.,  Chicago,  111.   (1961) 

Sathre,  C.  O.,  B.  &  B.  Supv.,  C.  &  N.  W., 
Madison,  Wis.   (1950) 

Saunders,  T.  D.,  Dir.  of  Plan.  &  Res.,  Ont. 
Nor.,  North  Bay,  Ont.,  Can.   (1930) 

Savage,  F.  E.,  Asst.  B.  &  B.  Supv.,  N.  P., 
Minneapolis,  Minn.    (1957) 

Schlaf,  E.  R.,  Supt.  Fire  Prev.,  I.  C,  Chicago, 
111.  (1947) 

Schmitz,  J.  F.,  B.  &  B.  Supt.,  M.  P.,  Little 
Rock,  Ark.    (I960) 

Schweitzer,  E.,  Res.  Engr.,  U.  P.,  Hermiston, 
Ore.    (1959) 

Scites,  P.  E.,  Asst.  Supv.  B.  &  B.,  C.  &  O., 
Hinton,  W.  Va.  (1950) 

Seitz,  H.,  Engr.  of  Struct.,  B.  &  O.,  Baltimore, 
Md.    (1959) 

Seley,  L.  L.,  Mast.  Carp.,  C.  B.  &  Q.,  Han- 
nibal, Mo.  (1953) 

Sellers,  J.  B.,  Asst.  B.  &  B.  Insp.,  L.  &  N., 
Louisville,  Ky.    (1957) 

Seltzer,  J.  W.,  Area  Engr.-Struct.,  P.  R.  R., 
Cincinnati,  Ohio    (1958) 

Shafer,  W.  R.,  Struct.  Designer,  S.  P.,  Hous- 
ton, Texas    (1963) 

Shamblin,  R.  E.,  Supv.  B.  &  B.,  N.  &  W., 
Bluefield,  W.  Va.  (1957) 

Sharkey,  J.  J.  (Ret.),  Gen.  Fore.  B.  &  B., 
P.  R.  R.,  Short  Hills,  N.  J.  (1951) 

Short,  W.  L.,  Asst.  Engr.,  M.  P.,  St.  Louis, 
Mo.   (1951) 

Shultz,  E.  R.,  Engr.  M.  of  W.  &  Struc,  P. 
R.  R,  Philadelphia,  Pa.  (1959) 

Sielert,  E.  R.,  Gen.  Fore.,  A.  T.  &  S.  F., 
Emporia,  Kans.    (1961) 

Simmons,  E.  R.,  Supvr.  Trk.  &  Struct.,  St. 
L.  S.  W.,  Pine  Bluff,  Ark.    (1955) 

Simmons,  R.  G.,  Gen.  Rdm.,  C.  M.  St.  P.  & 
P.,  Chicago,  111.   (1957) 

Simonson,  E.  F.,  B.  &  B.  Supv.,  S.  I.,  Sand- 
point,  Ida.   (1958) 

Simpson,  L.  W.,  Mast.  Carp.,  B.  &  O.,  Pitts- 
burgh, Pa.   (1959) 

Sinclair,  C.  H.,  Asst.  Supv.  B.  &  B.,  C.  &  N. 
W.,  Milwaukee,  Wis.   (1954) 

Slagle,  G.  P.,  Ch.  Carp.,  C  M.  St.  P.  &  P., 
Milwaukee,  Wis.   (1948) 

Smedley,  V.  N.,  B.  &  B.  Supv.,  U.  P.,  Port- 
land, Ore.  (1959) 

Smith,  A.  C,  Asst.  Engr.  Brdgs.,  Sou.,  Char- 
lotte, N.  C.    (1963) 

Smith,  A.  E.,  Asst.  Gen.  Mgr.-Ch.  Engr., 
C.  G.  W.,  Oelwein,  Iowa  ( 1958) 

Smith,  E.  L.,  Gen.  B.  &  B.  Supvr.,  Southern, 
Rossville,  Ga.    (1952) 


Smith,  G.  A.,  Mast.  Carp.,  B.  &  O.,  Punxsu- 

tawney,  Pa.   (1959) 
Smith,  H.  E.,  Pres.  &  Gen.  Mgr.,  G.  H.  & 

H.,  Galveston,  Tex.   (1941) 
Smith,  J.,  B.  &  B.  Supv.,  S.  P.,  Sacramento, 

Calif.   (1943) 
Smith,  L.  D.,  Jr.,  Asst.  Engr.-Bldgs.,  C.  &  O., 

Huntington,  W.  Va.    ( 1963 ) 
Smith,  R.  E.,  Asst.  B.  &  B.  Mast.,  C.  N.  R., 

Hornepayne,  Ont.,  Canada    (1963) 
Smith,  R.  H.,  Jr.,  Dist.  Engr.,  P.  R.  R.,  Chi- 
cago, 111.    (1957) 
Snyder,  E.  F.,  Asst.  to  Ch.  Engr.,  I.  C,  Chi- 
cago, 111.   (1948) 
Snyder,  R.  E.,  Instrumentman,  C.  &  N.  W., 

Milwaukee,  Wis.   (1961) 
Solarte,  H.,  Struct.  Designer,  C.  R.  I.  &  P., 

Chicago,  111.    (1963) 
South,  J.   E.,   Sys.   Engr.   Struc,   P.   R.   R., 

Philadelphia,  Pa.  (1959) 
Spofford,  F.  R.,  Asst.  to  Vice  Pres.-Oper., 

B.  &  M.,  Boston,  Mass.  (1940) 
Stade,  A.  F.,  Asst.  B.  &  B.  Supvr.,  S.  P.,  San 

Antonio,  Tex.    (1962) 
Stadter,  C.  O.,  B.  &  B.  Supt.,  M.  P.,  Osa- 

watomie,  Kans.    (1955) 
Stanczyk,  W.,  Designer,  C.  M.  St.  P.  &  P., 

Chicago,  111.    (1957) 
Starling,  S.  L.,  Asst.  Mast.  Carp.,  S.  A.  L., 

Savannah,  Ga.     (1961) 
Steel,  J.  V.,  Engr.  Acct.,  U.  T.  Co.,  Dallas, 

Tex.  (1953) 
Stephens,   B.  M.,  Asst.   Gen.   Mgr.-T.   &  L. 

Lines,  S.  P.,  Houston,  Texas    (1946) 
Stephens,  T.  J.,  Engr.  Insp.,  U.  P.,  Kansas 

City,  Mo.  (1958) 
Stinebaugh,  J.  H.,   Supv.  W.   S.   &  Rdwy. 

Mach.,  I.  C,  Carbondale,  111.   (1951) 
Stouffer,  R.,  Mech.  Insp.,  I.  C,  Crown  Point, 

Ind.  (1961) 
Street,  M.  R.,  Asst.  B.  &  B.  Supvr.,  G.  N,, 

Minot,  N.  D.    (1962) 
Struther,  B.  A.,  Asst.  Div.  Engr.,  S.  P.,  Tuc- 
son, Ariz.  (1961) 
Stumpff,  G.  A.,  Asst.  Engr.,  St.  L.  S.  W., 

Pine  Bluff,  Ark.    (I960) 
Sturm,  W.  C,  Designer,  E.  J.  &  E.,  Joliet, 

111.    (1962) 
Sturman,  J.  J.,  Maint.  Engr.-Struc,  B.  &  O., 

Baltimore,  Md.    (1959) 
Stutes,  S.  A.,  Asst.  Div.  Engr.,  S.  P.,  Lafay- 
ette, La.    (1959) 
Sullivan,   P.,  Engr.   Insp.,  W.   P.,   Oroville, 

Calif.   (1957) 
Swanson,  A.  M.,  B.  &  B.  Supvr.,  B.  A.  &  P., 

Anaconda,  Mont.   (1961) 
Swanson,  R.  S.,  B.  &  B.  Supvr.,  N.  P.,  Du- 

luth,  Minn.     (I960) 
Swanson,   W.    C,    Brdg.    Insp.,    N.    Y.    C, 

Knox,  Ind.    (1963) 
Switzer,  G,  Gen.  Supv.  Struc.  &  Wk.  Equip., 

W.  P.,  Oakland,  Calif.   (1949) 
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The  railroad  bridge  pictured  has 
been  protected  satisfactorily  with 
Brooks  Protective  Coating  for 
over  five  years.  The  steel  in  the 
structure  is  subjected  to  atmos- 
pheric contamination,  water  ac- 
tion and  winter  snow  and  ice. 

BROOKS  >  - 

PROTECTIVE  COATING  FOR 
BRIDGES  AND  BUILDINGS 

Corrugated  metal  buildings  are  subjected  to  corrosion  and  in  some 
cases,  severe  corrosive  conditions  exist.  Brooks  Protective  Coating 
will  resist  corrosion  which  causes  deterioration  to  metal  surfaces. 

Easily  applied  by  spray  or  brush. 

Talk  it  over  with  the  BROOKS  OIL  man  near  you ! 


The  BROOKS  OIL  Company 

Established  1876 

General  offices  and  U.S.  plant:   3304  East  87th  Street*  Cleveland  27,  Ohio 
Canadian  offices  and  plant:    461  Cumberland  Avenue*     Hamilton,  Ontario 


The  Brooks  Oil  International  Company:  Exporters 
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Tanner,  C.  L.,  Gen.   Fore.  B.   &  B.-W.   S., 

P.  &  S.  F.,  Slaton,  Tex.   (1958) 
Tantillo,  A.  J.,  Arch.  Engr.,  C.  &  W.  I.,  Chi- 
cago, 111.     (1962) 
Tardy,  F.  E.,  Asst.  Div.  Engr.,  S.  P.,  Tucson, 

Ariz.    (1953) 
Taylor,  W.  L.,  B.  &  B.  Supv.,  Sou.,  Jasper, 

Ala.   (1950) 
Termunde,  W.  L.,  Asst.  Rdm.,  B.  Ry.  of  C, 

Chicago,  111.  (1956) 
Tetreault,  L.  J.,  B.  &  B.  Fore.,  N.  Y.  N.  H. 

&  H.,  Providence,  R.  I.   (1936) 
Thatcher,  C.  H.,  Jr.,  Asst.  Engr.,  C.  &  N. 

W.,  Boone,  Iowa  (1958) 
Thomas,  A.  A.,  Asst.  to  Ch.  Engr.,  C.  &  N. 

W.,  Chicago,  111.   (1961) 
Thrasher,  H.  A.,  Asst.  B.  &  B.  Mast.,  C.  N., 

Toronto,  Ont.,  Can.    (1957) 
Throckmorton,  W.  B.,  Ch.  Engr.,  C.  R.  I. 

&  P.,  Chicago,  111.   (1957) 
Thun,  W.  A.,  Jr.,  Supvr.  Trk.,  P.  R.  R.,  Cin- 
cinnati, Ohio    (1961) 
Tieman,   L.  G.,   Div.   Engr.,   C.   &  N.   W., 

Green  Bay,  Wis.   (1956) 
Tilley,  E.  L.,  Br.  Insp.,  I.  C,  Memphis,  Tenn. 

(1956) 
Toal,  T.  W.,  Div.  Engr.,  C  R.  I.  &  P.,  Blue 

Island,  111.    (1961) 
Towle,  C.  L.,  Vice  Pres.-Oper.,  D.  T.  &  I., 

Dearborn,  Mich.    (1959) 
Tracy,  D.  E.,  B.  &  B.  Supvr.,  S.  P.,  Oakland, 

Calif.    (1956) 
Tracy,  S.  E.,  Supt.  Wk.  Equip.,  C.  B.  &  Q., 

Chicago,  111.  (I960) 
Trenning,   D.   P.,  Draftsman,   C.  M.  St.   P. 

&  P.,  Chicago,  111.    (1962) 
Trewin,  H.,  Rdm.,  C.  N.  R.,  Moncton,  N.  B., 

Canada    (1963) 
Trickey,  R.  E.,  Supt.  B.  &  B.,  B.  &  A.,  Houl- 

ton,  Me.   (1957) 
Trulove,  J.  D.,  B.  &  B.  Supv.,  S.  P.,  Ogden, 

Utah   (1945) 
Turner,  G.  M.,  Asst.  B.  &  B.  Supv.,  N.  P., 

Pasco,  Wash.   (I960) 
Tustin,  E.  O.,  Asst.   Supvr.  B.  &  B.,   I.   C, 

Chicago,  111.    (1963) 
Tustin,  W.  S.,  Draftsman,  I.  C,  Chicago,  111. 

(1963) 
Tyckoson,  E.  G.,  Ch.   Carp.,  C.  M.   St.   P. 

&  P.,  Chicago,  111.    (1954) 
Tyler,  W.  R.,  Jr.,  Div.  Engr.,  U.  P.,  Poca- 

tello,  Ida.  (1959) 

u 

Urquides,  E.  L.,  Asst.  Supvr.  B.  &  B.,  S.  P., 

West  Oakland,  Calif.    (I960) 

V 

Vanderpool,  G.  R.,  Br.  Engr.-West.  Lines, 
A.  T.  &  S.  F.,  Amarillo,  Tex.   (1959) 

Vandiver,  V.  J.,  Asst.  B.  &  B.  Supv.,  S.  P., 
Dunsmuir,  Calif.   (1958) 

Van  Scoyoc,  L.,  Designer,  I.  C,  Chicago, 
111.   (I960) 


Veldheer,  H.,  Asst.  Supv.  B.  &  B.,  C.  &  O., 

Grand  Rapids,  Mich.    (1959) 
Von  Behren,  G.,  Asst.  Supv.  Struc,  P.  R. 
R.,  Baltimore,  Md.   (1956) 


W 


Wachtel,  C.  D.,  Dist.  B.  &  B.  Supt.,  M.  P., 

Kansas  City,  Mo.    (1958) 
Wachter,  C.  E.,  B.  &  B.  Mast.,  C.  N.  R.,  Port 

Arthur,  Ont.,  Canada  (1957) 
Wade,  E.  B.,  Asst.  Div.  Engr.,  T.  &  N.  O., 

San  Antonio,  Texas   (1957) 
Waisanen,   R.   M.,  Asst.  Arch.   Engr.,   C.   & 

N.  W.,  Chicago,  111.    (1963) 
Walker,  G.  P.,  Supt.  B.  &  B.,  M.  P.,  Hous- 
ton, Texas    (1929) 
Wall,  R.,  Supv.  B.  &  B.,  Sou.,  Selma,  Ala. 

(1948) 
Walton,  K.  D.,  Asst.  B.  &  B.  Supv.,  N.  P., 

Minneapolis,  Minn.  (I960) 
Ward,   R.   A.,   B.   &   B.    Mast.,    C.    N.    R., 

Campbellton,  N.  B.,  Canada  (1961) 
Ware,  W.,  Div.  Engr.,  C.  R.  I.  &  P.,  Little 

Rock,  Ark.    (1956) 
Warfield,  H.  Jr.,   (Ret.),  Insp.  M.  of  W., 

P.  R.  R.,  New  Brunswick,  N.  J.  (1952) 
Warfield,  W.  B.,  Supv.  Struc,  P.  R.  R.  -  P. 

R.  S.  L.,  Camden,  N.  J.  (1951) 
Watanabe,  L.  H.,  Designer,  I.  C,  Chicago, 

111.    (1963) 
Waterman,  L.  B.,  Asst.  Supt.,  B.  &  O.,  Balti- 
more, Md.    (1959) 
Watkins,  A.  B.,  B.   &  B.  Supvr.,  Southern, 

Alexandria,  Va.    (I960) 
Watkins,  J.  F.,  B.  &  B.  Supv.,  Sou.,  Tuscum- 

bia,  Ala.  (1958) 
Watson,   S.  J.,   Ch.   Drafts.,   C.   &  N.   W., 

Chicago,  111.   (1961) 
Weaver,  W.  R.,  Ch.  Mech.  Off.  &  Ch.  Engr., 

P.  &  S.,  Brookville,  Pa.   (1951) 
Webber,  G.  R.,  B.  &  B.  Fore.,  C.  M.  St.  P. 

&  P.,  Tacoma,  Wash.   (1948) 
Weikal,  J.  K.,  Div.  Engr.,  E.-L.,  Youngstown, 

Ohio    (1959) 
Weller,  M.  E.,  Sr.  Designer,  E.  J.  &  E.,  Joliet, 

111.    (1962) 
Weller,  R.  C,  Asst.  Engr.  Maint.,  C.  N.  R., 

London,  Ont.,  Canada  (1957) 
Wenzel,  J.  R.,  B.  &  B.  Supvr.,  C.  &  N.  W., 

Norfolk,  Nebr.    (1963) 
Westerman,  C.  J.,  Asst.  B.  &  B.  Supvr.,  S.  P., 

Bakersfield,  Calif.     (1962) 
White,  E.  K.,  Asst.  Gen.  Brdg.  Insp.,  C  & 

N.  W.,  Stone  Park,  III.  (1961) 
White,   L.   H.,  Supv.   B.   &  B.,   I.   C,  New 

Orleans.  La.   (1946) 
White,   R.   D.,   Div.   Engr.,   St.    L.   -   S.    F., 

Amory,  Miss.  (1959) 
White,  S.,  Gen.  B.  &  B.  Supv.,  S.  P.,  San 

Francisco,  Calif.    (1946) 
Whitehead,   D.    E.,   B.   &   B.    Suovr.,   C.   & 

N.  W.,  Mason  Citv,  Iowa    (1961) 
Wiemer,  H.  C,  B.  &  B.  Supvr.,  N.  P.,  Ta- 
coma, Wash.     (1957) 
Wiklund,  W.  W.,  Asst.  Suovr.  B.  &  B.,  G. 

N.,  Whitefish,  Mont.    (1955) 
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SIMPLEX 
JACKS 

TRACK  JACKS-MECHANICAL 

5  models  with  improved  aluminum 
housings  and  7  models  with 
malleable  housings. 

TRACK  JACKS-HYDRAULIC 

Remote  controlled  and  self-contained. 
Four-jack  powered  unit  has  60  ton 
capacity  for  surfacing  and  lining. 

RAIL  PULLERS  AND  EXPANDERS 
Rail  puller  and  expander- 
mechanical  30  tons, 
hydraulic  100  tons. 
Rail  expander- 
hydraulic  60  tons 

Also:  Bridge  Jacks,  Tie  Spacers, 

Rail  Dollies,  Jack  Supports, 

Traversing  Jacks, 

Push-and-Pull  Jacks. 

TEMPLETON-KENLY  &  CO. 

2525  Gardner  Rd.,  Broadview,  III. 
^272   MECHANICAL  AND  HYDRAULIC  JACKS  AND  PULLERS  TO  CHOOSE  FROM 


A  SERVICE  INSTITUTION 

Dedicated  to  quality  upgrading  and 
overhauling  of  railroad  equipment 
and  machinery. 

Write,  wire  or  phone  for  further  information. 

RAILROAD  MACHINERY  SERVICE  CORPORATION 

2089  Railway  Exchange  Building 
St.  Louis  1,  Missouri 


Area  Code:    314 


Phone:    CHestnut  1-2424 
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Life  Members 


Wilcoxson,  W.  D.,  Asst.  Supvr.  B.  &  B.. 
L.  &  N.,  Latonia,  Ky.   (1959) 

Williams,  D.  R.,  Br.  Insp.,  C.  &  E.  I.,  Dan- 
ville, 111.    (1956) 

Williams,  J.  M.,  Masonry  Insp.,  I.C.,  Chi- 
cago, 111.    (1963) 

Williams,  J.  R.,  Engr.  Brdgs.,  C.  R.  I.  &  P., 
Chicago,  111.    (1959) 

Williams,  N.  H.,  Trk.  Supv.-Sys.,  D.  &  H., 
Albany,  N.  Y.  (1947) 

Williams,  T.  S.,  Engr.  Bldgs.,  S.  A.  L.,  Rich- 
mond, Va.  (1961) 

Williamson,  H.  M.,  Ch.  Engr.-Sys.,  S.  P., 
San  Francisco,  Calif.   (I960) 

Wilson,  H.  E.,  Asst.  Ch.  Engr.-Sys.,  A.  T. 
&  S.  F.,  Chicago,  111.  ( 1959) 

Wilson,  H.  M.,  Supv.  Struc,  P.  R.  R.,  Chi- 
cago, 111.   (1953) 

Wilson,  R.  P.,  Supv.  B.  &  B.,  C.  &  O.,  Hin- 
ton,  W.  Va.  (1948) 

Wintoniak,  S.  G.,  Area  Engr. -Struct., 
P.  R.  R.,  Baltimore,  Md.    (1953) 

Wohlschlaeger,  M.  W,  Engr.  Grade  Sepa- 
rat.,  M.  P.,  St.  Louis,  Mo.    (1958) 

Wold,  O.  R.,  B.  &  B.  Supv.,  N.  P.,  Spokane, 
Wash.  (1957) 


Wood,  R.  E.,  Supv.  B.  &  B.,  G.  N.,  Grea. 
Falls,  Mont.   (1954) 

Woolford,  F.  R.,  Ch.  Eng.,  W.  P.,  San  Fran- 
cisco, Calif.   (1950) 

Worden,  R.  K.,  Gen.  Fore.  B.  &  B.-W.  S., 
G.  C.  &  S.  F.,  Ft.  Worth,  Tex.  (1954) 

Wright,  R.  J.,  Asst.  Brdg.  Engr.,  C.  M.  St. 
P.  &P.,  Chicago,  111.    (I960) 


Yaw,    D.    M.,    Mast.    Carp.,    E.-L.,    Buffalo, 

N.  Y.   (1951) 
Youngblood,  R.  A.,  Proc.  Supt.  B.  &  B.,  C. 

of  G,  Savannah,  Ga.   (1957) 


Zapfe,  E.  J.,  (Ret.),  Asst.  Ch.  Engr.  &  Supt. 

B.  &  B.,  G.   B.  &  W.,  Green   Bay,  Wis. 

(1952) 
Zigler,  L.  A.,  Gen.  Fore.  B.  &  B.-W.  S.,  A. 

T.  &  S.  F.,  La  Junta,  Colo.    ( 1961 ) 
Zimmerman,  C.  B.,  Asst.  Arch.,  Sou.,  Knox- 

ville,  Tenn.  (1957) 


LIFE  MEMBERS 


Joined  In 


Anderson,  A.   (Ret.),  Engr.  Grade  Cross.,  N.  Y.  C,  Bear  Creek  Canon,  Rosemont 

Route,   Colorado  Springs,   Colo 1947 

Anderson,  J.  L.  (Ret.),  Supv.  B.  &  B.,  M.  P.,  136  Pacific  St.,  Osawatomie,  Kans 1931 

Anderson,  R.  D.,  (Ret.),  Div.  Engr.,  C.  &  N.  W.,  Marvin  Hughitt  Hotel,  Huron,  S.  D.   1923 

B 

Babbitt,  J.  H.,  (Ret.),  Asst.  Div.  Engr.,  B.  &  O.,  220  Virginia  Ave.,  Indianapolis  4, 

Ind 1946 

Barr,  H.  L.,  (Ret.),  Div.  Engr.,  C.  &  N.  W.,  945  E.  6th  St.,  Chadron,  Nebr 1938 

Block,  M.,  (Ret.),  Asst.  to  Ch.  Engr.,  I.  C,  7147  S.  Jeffery  Blvd.,  Chicago  49,  111 1948 

Borchert,  W.  C.  (Ret.),  Div.  Engr.,  L.  &  A.,  917  Stephenson  St.,  Shreveport  38,  La. .  .  1942 
Bost,  M.  A.,  (Ret.)  Asst.  Engr.,  C.  M.  St.  P.  &  P.,  322  S.  Carolina,  Mason  City,  Iowa  .  .  1935 
Brice,  W.  T.,  (Ret.),  B.  &  B.  Mast.,  C.  N.,  General  Delivery,  Riverhurst, 

Sask.    Can.  1946 

Burch,  E.E.,  (Ret.),  Brdg.  Engr.,  C.  M.  St.  P.  &  P.,  3926  W.  147th  Place, 

Midlothian,    111 1945 

Budzenski,  F.  N.,  (Ret.),  Gen.  Fore.,  C.  &  N.  W.,  800  Pine  St.,  Antigo,  Wis 1938 

Bunge,  W.  H.  (Ret.),  Asst.  Engr.,  M.  P.,  4510  Waring,  Houston  27,  Texas 1941 


Carothers,  M.  D.,  (Ret.),  Asst.  Ch.  Engr.,  G.  M.  &  O.,  8605  Wenouga  Lane, 

Leawood,  Kans 1938 

Carter,  J.  W.  (Ret.),  B.  &  B.  Supv.,  Virginian,  2410  Brandon  Ave.,  S.  W.,  Roanoke, 

Va 1947 

Chaney,  A.  B.,  (Ret.),  Engr.  M.  of  W.,  M.  P.,  3  Sun  Valley  Rd,  Little  Rock,  Ark 1947 

Christianson,  H.  B.,  (Ret.),  Sp.  Engr.,  C.  M.  St.  P.  &  P.,  997  Bob  O'Link  Rd., 

Highland   Park,   111 1928 

Church,  H.  M.,  (Ret.) ,  Gen.  Supv.  B.  &  B.,  C.  &  O.,  509  No.  Blvd.,  Richmond,  Va 1939 
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A  NEW  SYMBOL  YOU'LL  SEE 

ON  THE  MOST  ADVANCED 

AUTOMATED  TAMPERS 

It's  the  newest,  most  thoroughly  engineered,  most  efficient  automated 
tamping  equipment  ever  offered.  These  are  the  machines  you  have 
been  waiting  for,  because  behind  them  stands  the  experience  and 
leadership  of  Jackson  Vibrators,  Inc.  .  .  .  the  uncompromising  stan- 
dards of  design,  engineering,  quality  control  and  field  service  that 
you've  relied  on  for  more  than  half  a  century.  This  trade-mark  is  new 
.  .  .  but  what  it  stands  for  is  as  old  as  the  Jackson  name.  Whether  it  is 
on  the  new  automated  maintainers  or  conventional  track  tamping 
equipment,  it  is  your  assurance  of  the  highest  integrity,  the  most 
practical  designing  and  engineering,  and  the  most  comprehensive 
service  to  users  available  to  railroad  maintenance  men  throughout 
the  nation.  This  is  the  new  "Symbol"  of  progress  in  railroad  mainte- 
nance. Be  sure  you  get  complete  information  concerning  the  new  auto- 
mated Jackson,  and  "automation  conversion"  package  for  earlier 
models  of  the  Jackson  Track  Maintainer  before  purchasing  any  new 
tamping  equipment. 


JACKSON  VIBRATORS,  INC, 

LUOINGTQN,     MICHIGAN.     USA 


70  Life  Members 

Joined  In 

Collier,  P.  B.,  (Ret.) ,  Supt.  Scales,  M.  P.,  287  Washington  St.,  Camden,  Tenn 1938 

Colvin,  A.  A..  (Ret.) ,  Div.  Engr.,  C.  &  N.  W.,  1000  Prospect  Ave.,  Norfolk,  Nebr 1937 

Converse,  D.  W.,  (Ret.),  Br.  Engr.,  A.  C.  &  Y.,  360  Litchfield  Road,  Akron,  Ohio.  .  .  .  1940 

Corn,  G.  M.,  (Ret.),  Ch.  Clk.,  Engr.  Dept.,  C.  of  V.,  Box  114,  St.  Albans,  Vt 1913 

Cramer,  F.  H.,  (Ret.),  Br.  Engr.,  C.  B.  &  Q.,  2739  Agatite  Ave.,  Chicago,  111 1927 


Decker,  H.  H.,  (Ret.),  Engr.  of  M.,  C.  &  N.  W.,  2915  Ingersoll  Ave.,  Des  Moines,  la. .  1908 

Dick,  H.  M.,  (Ret.),  Supv.  Struc,  P.  R.  R.,  302  Walnut  Circle,  Shiremanstown,  Pa 1942 

Duchac,  J.  V.  (Ret.),  Supv.  B.  &  B.,  C.  &  N.  W.,  525  Virginia  St.,  Antigo,  Wis 1927 

Duffie,  F.  J.,  (Ret.),  Engr.  Serv.  Rep.,  Oxweld  R.  R.  Dept.,  Linde  Co.,  610  W.  6th  St., 

Sterling,   111 1946 


Eischenlaub,  C.  M.   (Ret.),  Supt.,  S.  D.  &  A.  E.,  San  Diego,  Calif 1943 

Engman,  V.  K,  (Ret.),  Ch.  Carp.,  C.  M.  St.  P.  &  P.,  2936  44th  Ave.,  So., 

Minneapolis,   Minn 1920 


Firehammer,  L.  M.,    (Ret.) ,  Supvr.  B.  &  B.,  I.  T.,  213  E.  Elm  St.,  Gillespie,  111 1919 

Flanagan,  F.  L.,  (Ret.),  Ry.  Sis.,  Valspar  Corp.,  Detroit  Graphite  Div., 

7701  W.  47th  St.,  Lyons,  111 1937 

Fronabarger,  H.  C,  (Ret.),  B.  &  B.  Supvr.,  T.  &  P.,  554  S.  Summitt  Ave., 

Apt.  1 1 19,  Ft.  Worth,  Tex 1949 


Geyer,  C.  J.,  (Ret.),  Vice  Pres.,  C.  &  O.,  1412  Wilmington  Ave.,  Richmond,  Va 1928 

Gillette,  J.  E.,   (Ret.),  Carp.  Fore.,  C.  M.  St.  P.  &  P.,  c/o  Herman  Nursing  Home, 

Black  Earth,  Wis 1923 

Glander,  A.  M.,  (Ret.),  Ch.  Carp.,  C.  M.  St.  P.  &  P.,  2008  Lake  Shore  Dr., 

Austin,  Minn 1936 

Gunderson,  E.,  (Ret.),  Supt.  B.  &  B.,  C.  St.  P.  M.  &  O.,  Altoona,  Wis 1927 

H 

Hampton,  A.  A.,  (Ret.),  Supvr.  B.  &  B.,  M.  P.,  903  S.  Second  St.,  Monroe,  La 1947 

Hancock,  J.  S.,  (Ret.),  Brdg.  Engr.,  D.  T.  &  I.,  4921  Calhoun  Ave.,  Dearborn,  Mich..  .  1916 

Harman,  W.  C,  (Ret.) ,  Supv.  B.  &  B.,  S.  P.,  656  Cedar  St.,  San  Carlos,  Calif 1911 

Harris,  A.  R.,  (Ret.),  Engr.  Brdgs.,  C.  &  N.  W.,  1440  Regina  Dr.,  West, 

Largo,   Fla 1940 

Heiszenbuttel,  H.,  (Ret.) ,  B.  &  B.  Supv.,  C.  &  N.  W.,  808  So.  3rd  St.,  Norfolk,  Neb.    .1917 

Hemstad,  B.,  (Ret.),  Mast.  Carp.,  G  N.,  1120  Becker  Ave.,  West,  Willmar,  Minn 1937 

Hillman,  A.  B.,  (Ret.),  Ch.  Engr.,  Belt  Ry.  of  Chi.-C.  &  W.  I., 

7513  S.  Carpenter  St.,  Chicago  20,  111 1942 

Hillman,  F.  W.   (Ret.),  Asst.  Engr.  M.  of  W.,  C.  &  N.  W.,  1106  N.  Harlem  Ave., 

River  Forest,  111 1917 

Huckstep,  W.  A.,  (Ret.),  Gen.  Bldg.  Supvr.,  M.  P.,  Park  Lajolla  Apts.,  5331  Lajolla 

Blvd.,  Lajolla,  Calif 1941 

Huntsman,  F.  C,  (Ret.),  Asst.  Engr.,  Wabash,  416  Oak,  Macon,  Mo 1922 

Hutcheson,  W.  A.,  (Ret.) ,  Supvr.  Wk.  Equip.,  C.  &  O.,  620  Douglas  St., 

Clifton  Forge,  Va 1939 

Hutchings,  V.  W.,  (Ret.),  B.  &  B.  Supvr.,  S.  P.,  3594  E.  Central,  Fresno,  Calif 1941 
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PETTIBONE  "25"  MULTIKRANE  has 
25,000  lbs.  capacity  lift  at  a  10  ft.  radius 
capacity  range.  All  Hydraulic  Controls, 
Telescopic  Boom,  Full  360°  Rotation, 
Four  Wheel  Brakes,  Four  Wheel  Steer. 
Out-performs  any  other  Hydraulic 
Crane. 


SSEai, 


PETTIBONE  "15"  MULTIKRANE, 
15,000  lbs.  capacity  at  12  ft.  radius 
capacity  range,  has  all  features  of 
the  Pettibone  "25"  Multikrane. 


ymra 


Over  80   Years  of  Service 
to    the    Railroad    Industry 


PETTIBONE  MULLIKEN  CORPORATION 

RAILROAD   DIVISION 
141  West  Jackson  Boulevard,  Chicago  60604 
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THE   KERSHAW   HEAVY   DUTY 
BALLAST   REGULATOR 

Long  the  star  of  the  Kershaw  line,  tit 
magnificent  machine  has  been  i 
designed  and  improved  for  even  grea  : 
performance.  The  Heavy  Duty  Reg<; 
lator  is  used  for  virtually  any  balk 
handling  operation  and  attachmer' 
are  available  for  many  other  types 
performance.  "  If  you're  world 
ballast,  the  Kershaw  Ballast  Regular 
does  it  better." 


THE   KERSHAW  SNOW  SWITCH 
CLEANER 

Another    attachment     for    the     Balk 
Regulator,     the    Snow    Switch    Clear 
removes  packed  snow  from  switches 
even  the  worst  weather,  clearing  trac 
at  a  minimum  of  cost  and  effort. 


THE    KERSHAW  TRACK   LINER 

Utilizing  the  inertia  principle, 
Kershaw  Track  Liner  lines  track  wi 
out  humping  and  at  a  speed  guarc 
teed  to  match  any  tandem-tamp, 
gang.  The  Track  Liner  is  equips 
with  rail  clamps.  Both  rails 
clamped  between  wedge  blocks,  on 
indise,  and  the  outer  rail  clamps.  T 
firmly  clamps  both  rails  to  the  machi' 
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E  KERSHAW  WEED 
ID  BRUSH  CUTTER 
HE  TRACK  PATROL) 

attachment  for  the 
rshaw  Regulator,  the 
ind  new  Kershaw 
•ed  and  Brush  Cutter 
he  Track  Patrol) 
ars  brush  up  to  16 
t  from  the  center  line 

either  side.  Hydrauli- 
ly- powered  rotary 
ters  mow  down  grass, 
jvy  brush  and  even 
loll  trees  which  impair 
ion     on    the    sides    of 

track.  A  center  cut- 
is optional  equip- 
nt.  The  machine  also 
irifies  and  deweeds  the 
last    shoulder. 


-:ji  &  i*"^-^ 


HE  KERSHAW  DUAL  TIE  SAW 

luipped  with  Tie- End  Remover,  the  Tie 
iw  cuts  old  ties,  removes  them  without  dis- 
rbing  the  line  or  surface  of  the  track! 
no  sabre-type  saws  cut  the  tie  just  inside 
e  rail.  The  machine  picks  up  the  center 
ction  while  the  Tie-End  Remover  pushes 
e  butts  from   beneath   the    rail. 


THE  KERSHAW  TIE  BED  SCARIFIER 

After  the  old  tie  has  been  removed  the 
Kershaw  Tie  Bed  Scarifier  scarifies  (DOES 
NOT  DESTROY)  the  old  tie  bed  and  then 
inserts  the  new  tie.  Only  one  operator  and 
a  helper  are  required  to  insert  the  new  tie. 


Kfbshaw 


MANUFACTURING  CO 


P.O.  BOX  1711 


MONTGOMERY,  ALABAMA  ,    U.S.A 


74  Life  Members 

Joined  In 


Inabinet,  J.  V.  (Ret.),  Gen.  Brdg.  Insp.,  S.  A.  L.,  1142  Monterey  St., 

Jacksonville,   Fla 1948 

J 

Jackman,  H.  E.,  (Ret.),  Mast.  Carp.,  B.  &  O.,  570  Eastern  Ave.,  Chillicothe,  Ohio.  .  .  .  1944 
Jackson,  T.  E.,  (Ret.),  Gen.  B.  &  B.  Supvr.,  S.  P.,  144  Sickles  Ave., 

San   Francisco,   Calif.    1940 

Johnson,  B.  O.,  (Ret.),  Off.  Engr.,  C.  M.  St.  P.  &  P.,  728  Avenida  Feliz, 

Tucson,   Ariz 193 1 

Johnson,  D.  H.,  (Ret.),  Supvr.  B.  &  B.,  C.  St.  P.  M.  &  O.,  1342  Edgerton  St., 

St.  Paul  1,  Minn 1940 

Johnson,  R.  W.,  (Ret.),  Asst.  Engr.,  C.  M.  St.  P.  &  P.,  1131  Ave.  C,  Yuma,  Ariz.  .  .  1922 
Jones,  A.  C,  (Ret.),  B.  &  B.  Supv.,  Sou.,  Rt.  3,  Box  1003,  Birmingham  13,  Ala 1938 

K 

Kemmerer,  W.  G.,  (Ret.),  Engr.  B.  &  B.,  P.  R.  R.,  508  Rockavon  Rd., 

Narberth,  Pa 1931 

Kvenberg,  S.  E.,  (Ret.),  Supvr.  Bldg.  Maint.,  C.  M.  St.  P.  &  P., 

123  Stanton  Point  Rd.,  Ingleside,  111 1932 


Lacher,  W.  S.,  (Ret.),  Secy.,  A.  R.  E.  A.,  407  E.  Fuller  Rd.,  Hinsdale,  111 1922 

Lampson,  W.,  (Ret.) ,  Supv.  B.  &  B.,  M.  C,  170  Caleb  St.,  Portland,  Me 1930 

Lord,  H.  T.,  (Ret.),  B.  &  B.  Mast.,  C.  P.,  415  Third  St.,  So.,  Kenora,  Ont.,  Can 1940 

Luck,  R.  P.,  (Ret.),  Drafts.,  C.  &  N.  W.,  2429  W.  Farragut  Ave.,  Chicago  25,  111 1920 

Luther,  L.  A.,  (Ret.),  Serv.  Engr.,  Ingersoll  Rand  Co.,  1121  Hamilton  Ave., 

Palo  Alto,  Calif 1945 

Mc 

McDaniel,  W.  L.,   (Ret.),  Vice  Pres.,  American-Marietta,  701  Fairhope  Ave., 

Fairhope,   Ala 1945 

McKay,  A.  G.,  (Ret.),  Supv.  B.  &  B.,  N.  Y.  N.  H.  &  H.,   11  Pine  Island  Road, 

Jupiter  Pt.,  Groton,  Conn 1915 

McMahon,  T.  D.,  (Ret.) ,  Arch.,  G.  N.,  223  Lake  Avenue,  White  Bear  Lake  10,  Minn. .    1918 

M 

Madson,  H.  C,   (Ret.),  Design.,  C.  &  N.  W.,  1327  Curtiss  Ave.,  Ames,  Iowa 1940 

Manley,  B.  F.,  (Ret.),  Supv.  B.  &  B.,  P.  E.,  Los  Angeles,  Calif 1916 

Manning,  D.  A.,  (Ret.),  Supv.  B.  &  B.,  C.  &  N.  W.,  9120  Sherman  Ave., 

Brookfield,  111 1939 

Martens,  W.  F.,  (Ret.),  Gen.  Fore.  B.  &  B.,  A.  T.  &  S.  F.,  3396  Mayfield  Ave., 

San  Bernardino,  Calif 1924 

Mateer,  W.  G.  (Ret.),  Mgr.  Pur.  &  Stores,  E.  J.  &  E.,  511  W.  Jefferson  St.,  Joliet,  111.    .  1944 

Mayfield,  L.,  (Ret.),  Prin.  Asst.  Engr.,  M.  P.,  4036  Gilbert  Dr.,  Shreveport,  La 1944 

Meeks,  W.  R.,  (Ret.),  B.  &  B.  Supvr.  M,.  P.,  727  Eldon  Dr.,  Lincoln  10,  Nebr 1942 

Merwin,   P.   B.,    (Ret.),   Asst.   Engr.,   C.   &  N.   W.,   8951    S.   E.   Fuller   Road,    #7 

Pierson's  Mobile  Club,  Portland  66,  Oreg 1929 

Moore,  I.  A.,  (Ret.),  Ch.  Engr.,  C  &  E.  I.,  2321  N.  Vermilion  St.,  Danville,  111 1937 

Mottier,  C.  H.,  (Ret.),  Vice  Pres.,  I.  C,  135  East  Eleventh  Place,  Chicago,  111 1942 
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Conley  Sliding  Joints  use  a  wing 
|l  to  relieve  welded  rail  track  ex- 
jnsion  and  contraction,  which  fre- 
sntly  causes  track  buckling,  spread- 
I,  spike  pulling,  pull-aparts  and 
ler  damages  that  interrupt  traffic. 


!  Conley  Sliding  Joints  respond 
itomatically  to  temperature 
inges  that  affect  welded  rails. 
»y  relieve  rail  expansion  in  hot 
other  and  contraction  in  cold 
other. 


-'  TAKES  CARE  OF 


Welded  Rail  Expansion 

Engineered  for  dependable  operation  and  built  for  lasting  ruggedness, 
Conley  Sliding  Joints  effectively  and  positively  compensate  for  the  ex- 
pansion and  contraction  of  welded  track  rails.  They  adequately  and 
fully  meet  every  requirement  for  today's  (and  tomorrow's)  heavy,  high- 
speed traffic. 


The  Conley  Sliding  Joint  installation  pic- 
tured above  shows  the  heavy  wheel 
tread  provided  at  all  times  regardless  of 
how  much  expansion,  or  contraction  is 
taking  or  has  already  taken  place.  These 
sliding  joints  with  extra  heavy  wheel- 
guide  rails,  weigh  over  2,400  pounds  each. 
Each  unit  is  complete  within  itself.  Each 
one  functions  independently  of  the  other. 
Each  is  fully  automatic  and  responds 
solely  to  the  variations  induced  by  tem- 
perature   changes — whether    hot    or    cold. 


These  joints  are  non-freezing,  non-binding, 
non-locking  and  non-buckling.  The  sliding 
wing  rails  move  only,  if  and  when  tem- 
perature changes  require  relief  of  rail 
expansion    or   contraction. 

Use  Conley  Sliding  Joints  on  trestles, 
curves  or  in  other  critical  locations  where 
rail  expansion  and  contraction  must 
be  relieved  to  prevent  track  damage. 
Write  or  call  for  further  information, 
specifications    and    engineering    data. 


ke  a  good  look  at  the  above 
oto.  It  shows  you  how  the 
inley  Sliding  Joint  wing  rail 
>ves  to  relieve  expansion  or 
ntraction   of  welded   track. 


SLIDING  JOINT  RAILS 

Completely   Automatic  —  Temperature   Controlled 


Our    engineering,    manufacturing    and    installation 
advisory   services  are   offered   gratis   and   without 
obligation. 


ONLEY 


DESIGNED  AND  MANUFACTURED  BY 

CONLEY  FROG  &  SWITCH  COMPANY 

362  Bod  ley  Ave.  •  P.  O.  BOX  3188 

MEMPHIS  9    TENNESSEE 


76  Life  Members 

Joined  In 

N 

Nies,  A.  B.,  (Ret.),  Arch.,  N.Y.C.  System,  408  Third  St.,  Jackson,  Mich 1915 

o 

O'Brien,  W.  J.,  (Ret.),  Dist.  Carp.,  CM.St.P.  &  P.,  Juneau  County,  Necedah,  Wis 1919 

Oest,  W.  C,  (Ret.),  Prin.  Asst.  Engr.,  Ft.  W.  &  D.,  4633  Calmont,  Ft.  Worth,  Texas   1947 

P 

Parker,  W.  V.,  (Ret.),  Gen.  Fore.  B.  &  B.,  St.  L.  S.  W.,  R.  R.  #1,  Box  122, 

Arlington,  Tenn 1911 

Pfeiffer,  A.,  (Ret.),  Asst.  B.  &  B.  Supvr.,  S.  P.,  58  Sandburg  Dr.,  Sacramento  19,  Calif. .  1939 
Phillips,  W.  J.,  (Ret.) ,  Asst.  Gen.  Br.  Insp.,  S.  P.,  318  Arlington  Ave.,  Berkeley,  Calif.  .1925 
Piccone,  C,  (Ret.),  Br.  Engr.,  Nat.Rys.  of  Mex.,  Monte  Everest  210,  Lomas  de 

Chapultepec,  Mexico  City,  Mex 1923 

Podas,  N.  F.,  (Ret),  Ch.  Engr.,  St.  P.  U.  D.  Co.  &  M.  T.  Ry.  Co.,  1238  Randolph  Ave., 

St.  Paul  5,  Minn 1937 

R 

Richards,  C.  A.  J.,  (Ret.),  Asst.  Supv.  Struc,  P.  R.  R.,  2717  Woodland  Hills  Ave., 

Lakeland,  Fla 1924 

Rights,  H.  T.,  (Ret.),  Asst.  Br.  Engr.,  L.  V.,  1015  Raymond  Ave,  Bethlehem,  Pa 1927 

Rintoul,  D.  T.,  (Ret.),  Gen.  Br.  Insp.,  S.  P.,  2571  Glen  Green,  Hollywood  28,  Calif.  .  1910 
Robinson,  G.  E.,  (Ret.),  Asst.  Ch.  Engr.,  N.  Y.  C,  12  Hillwood  Ave., 

Metuchen,  N.  J 1948 

Roof,  W.  R.,  (Ret.) ,  Br.  Engr.,  C  G.  W.,  7728  So.  Yates  Ave.,  Chicago  49,  111 1927 

Rowland,  O.  F.,   (Ret.),  Asst.  Engr.,  D.  &  H.,  c/o  Berkshire  Industrial  Farm, 

Canaan,  N.  Y 1923 

s 

Scheetz,  F.  B.,  (Ret.),  Asst.  Engr.,  M.  P.,  c/o  Cosmos  Club,  2121  Massachusetts  Ave., 

N.  W.,  Washington  8,  D.  C 1905 

Shobert,  F.,  (Ret.),  Sys.  Steel  Const.  Fore.,  S.  P.,  419  Pope  St.,  Menlo  Park,  Calif 1918 

Singer,  E.  W.,  (Ret.) ,  Supv.  B.  &  B.,  N.  Y.  C.  &  St.  L.,  6727  3rd  Ave.  North, 

St.  Petersburg,  Fla 1923 

Smith,  C.  E.,  (Ret.) ,  Vice  Pres.,  N.Y.  N.H.  &  H.,  282  Prospect  St.,  New  Haven,  Conn.     1911 

T 

Taggart,  C  R.,  (Ret.),  Supv.  B.  &  B.,  N.  Y.  C,  514  N.  Drexel  Ave., 

Indianapolis,    Ind 1935 

Tattershall,  E.  R.,  (Ret.),  Supv.  of  Maint.  Equip.,  N.Y.C,  21  Clay  St.,  Malone,  N.  Y. .  .  1913 
Thelander,  P.  V.,  (Ret.),  Asst.  Ch.  Engr.,  C.  &  N.  W.,  809  N.  E.  Conway  Blvd., 

Port  Charlotte,  Fla 1939 

Todd,  D.  C,  (Ret.),  Asst.  Engr.,  P.  R.  R.,  Wilmington,  Del 1942 

Tourtellotte,  E.  B.,  (Ret.) ,  Asst.  Div.  Engr.,  B.  &  M.,  15  Franklin  St.,  Greenfield,  Mass.  1947 
Truss,  F.  W.,  (Ret.),  Mgr.  R.  R.  Sis.,  Armco  Drainage  &  Metal  Prod.,  701  Park  St., 
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F.  K.  KETLER  CO 

Railroad  Bridge  Contractors 


EMERGENCY  BRIDGE  REPAIRS 
OUR  SPECIALTY 

Experienced  Bridgemen  accustomed  to  working  un- 
der Railroad  Operating  Conditions  are  immediately 
available 


EXTRAORDINARY  MAINTENANCE  ON 
FIXED   OR  MOVABLE   SPANS 

Repair  or   replacement  of  bearings   and   operating 
machinery 

Reboring  pin  holes  and  pin  replacement 

Eyebar  tension  adjustment 


EXPERT  OVERHAUL  OR 
CONVERSION  JOBS 

Rail-mounted  cranes  and  pile  drivers 


Inspection  and  Engineering  Service  Available 

327  So.  LaSalle  St.  Chicago  4,  111. 
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NEW  LIFE 

FOR 

OLD  BRIDGES 

BY 

IN-PLACE  TREATING 

•      Write  For  Illustrated  Brochure     • 

Osmose  Wood  Preserving  Co. 

980  Ellicott  St. 
Buffalo  9,  N.   Y. 


All   products 

are   manu- 
factured  in  the 
U.S.A.  to 
A.S.T.M. 
specifications 


Also  available: 
with  ttd.  *q. 

ond  tiex.-nuts. 


e 


hook  bolt 


A  highly  dependable,  superior  bolt  used  in 
bridge  ond-  trestle  construction.  Forged  from 
S.A.E.  1045  steel/ Patented  fins  prevent  turn- 
ing. Sealtite  washer  nut  adds  strength,  stops 
seepage.  Available  in  Hot-Dip  Galvanized -finish 
for  greater  durability  ond  economy. 

Used  by  85%  of  America's  Class  1  Railroads 

See  your  Lewis  representative,  or  contact 
factory  for  samples,   prices,   full  details* 


LEWIS  BOLT  &  NUT  COMPANY 

ESTABLISHED    I9S7 

504  MALCOLM  AVE,  S,  E.,  MINNEAPOLIS  14,  MINN. 
FEDERAL  9-9371 
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PREPAKT 
MAINTENANCE 

SERVICES 

PAY 

OFF 

FOR 

RAILROADS 

&£)  in  ECONOMY 


in  DURABILITY 

(M)  in  SPEEDY  COMPLETIONS 

WITHOUT  TRAFFIC  INTERRUPTIONS 

Conventional  methods  of  maintaining  tunnels,  bridges, 
foundations  and  concrete  structures  are  costing  many 
railroads  as  much  or  more  than  fast,  effective  service 
by  Intrusion-Prepakt  specialists. 

It  is  very  likely  that  sooner  or  later  you're  going  to 
pay  the  price  of  l-P  quality  maintenance.    Make  sure  you 
get  what  you  pay  for. 

Call  or  write  Intrusion-Prepakt,  Incorporated,  1705 
Superior  Building,  Cleveland  14,  Ohio.  In  Canada, 
5300  Yonge  Street,  Willowdale,  Ontario. 


■   ® 


Intrusion-Prepakt,  inc. 


OFFICES    I1ST     PRINCIPAL      TJ.  S.    -A-ISTD    FOREIGN    CITIES 
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IN  THESE 
APPLICATIONS 


I 


Ballast  deck  plates  •  Tie  spacer  bars  •  Electrical  conduit  •  Girder 
cover  and  protection  plates  •  Bridge  railings  •  Bridge  drainage 
systems  •  Trough  plates  •  Pier  protection  plates  •  Transfer  bridge 
pontoons    •    Signal  and  bridge  warning  masts    •    Fire  curtains 


WROUGHT  IRON 


checks  corrosion,  prevents 
premature  fatigue  failure 

On  bridge  applications,  corrosion  and  fatigue  failure  take  a  daily  toll  from 
the  life  expectancy  of  ordinary  metals.  4-D  Wrought  Iron  is  different.  It's 
a  unique  composition  of  iron  silicate  fibers  and  high  purity  iron.  And, 
this  difference  gives  4-D  Wrought  Iron  the  ability  to  absorb  the  relentless 
punishment  of  corrosion,  shock  and  vibration. 

HOW  4-D  WROUGHT  IRON  FIGHT  CORROSION 

The  iron  silicate  in  4-D  Wrought  Iron  actually  puts  corrosion  to  work. 
4-D's  mechanical  barrier  of  fibers  detours  corrosion  and  forces  it  to 
extend  over  the  surface  of  the  metal  in  an  adherent,  protective  coating. 
Only  4-D  Wrought  Iron  offers  this  kind  of  protection  from  corrosion. 

WHAT  ABOUT  FATIGUE  FAILURE? 

In  resisting  fatigue,  the  iron  silicate  fiber  network  is  again  the  key.  With 
most  metals,  fractured  ends  correspond  to  a  broken  lump  of  sugar. 
Fibrous  4-D  Wrought  Iron,  when  fractured,  resembles  a  splintered 
hickory  plank.  4-D's  unique  structure  minimizes  stress  concentrations 
caused  by  shock  and  vibration — prevents  early  fatigue  failure. 

For  additional  information,  write  for  our  railroad  bulletin.  It  describes 
other  applications  where  4-D  Wrought  Iron's  resistance  to  corrosion  and 
fatigue  has  provided  low  cost  per  year  of  service. 

...  and  the  plus  factor  is  BYERS  99  years  of  piping  experience 

PIPE  PRODUCTS:  Wrought  Iron  •  PVC  •  Steel 

WROUGHT  IRON  FLAT  ROLLED  PRODUCTS:  Plates  •  Billets  •  Bars 

Railroad  Sales  Headquarters:  905  Munsey  Building,  Washington  4,  D.C.     •    Offices  throughout  the  country 
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FAMOUS 


\\ 


y# 


NON-FREEZE  HYDRANT 


Dimension  Details 

Female  inlet IV2" 

Female  outlet   1" 

ight  ol  spout  above 

ground 30" 

Height  oi  slandpipe 

above  ground   12" 

Depth  oi  bury     .  3,  4,  5  it. 


Cap 

Water  Tube 

Operating  Lever  Handle 

Spout 

Standpipe 

Valve  Stem 

Separator  Strip 

Valve  Body 

Disc 

Disc  Holder 

Standpipe  Housing 


The  FAMOUS  "840'  HYDRANT  is  included  in  the  "LIST  OF 
ACCEPTABLE  INTERSTATE  CARRIER  EQUIPMENT  HAVING 
SANITATION  SIGNIFICANCE"  issued  by- the  United  States 
Public   Health   Service. 

II  Brass  Standpipe  is  required,  it  will  be  furnished  on  order  at 
additional  cost. 


KEN-RAY 

BRASS  PRODUCTS,  INC. 

VERMONT,  ILLINOIS 


FEATURES 


IMPROVED  DESIGN  — FAMOUS 
"840"  NON-FREEZE  SELF  DE-ICING 
PASSENGER  COACH  HYDRANT 


1.  APPROVED  AND  RECOMMENDED  BY  HEALTH 
AUTHORITIES  THROUGHOUT  THE 
COUNTRY* 

2.  POSITIVE  SEALING  AGAINST  POLLUTION  91 
CONTAMINATION,  BOTH  ABOVE  AND  BE- 
LOW  GROUND.  REQUIRES  N0UNDERGR01~D 
WEEP  HOLE  OR  DRAIN  TUBE. 


3.  SELF  DE-ICING  DESIGN  ASSURES  EFFICIENT 
YEAR  ROUND  OPERATION  REGARDLESS  OF 
TEMPERATURE. 

4.  RUGGED  CONSTRUCTION  OF  DURABLE  MA- 
TERIALS MINIMIZES  WEAR  AND  RUST,  RE- 
DUCES SERVICE  AND  MAINTENANCE  RE- 
QUIREMENTS. 

5.  FOR  PARTS  INSPECTION  OR  RARE  ADJUST- 
MENT OR  REPLACEMENT  OF  PARTS.  THE 
FAMOUS  —  845  DISASSEMBLY  WRENCH  IS 
THE  ONLY  TOOL  REQUIRED  TO  REMOVE 
VALVE  BODY.  VALVE  STEM  AND  COMPLETE 
VALVE  ASSEMBLY  EASILY  LIFTED  OUT  OF 
PIPE. 

6.  THE  IMPROVED  DESIGN  FAMOUS  — "B41" 
FROST  PROOF  SELF  DE-ICING  HYDRANT  IS 
FABRICATED  BY  SPECIALISTS  IN  THE  FIELD 
OF  GOVERNMENT  APPROVED  HEAVY  DUTY 
NON-FREEZING  WALL  HYDRANTS  .  .  . 
GROUND  HYDRANTS  .       POST  HYDRANTS 

.  DOMESTIC  TYPE  NON-FREEZE  FAUCETS. 

7  ORIGINAL  UNIT  COSTS,  INSTALLATION 
COSTS  AND  REPLACEMENT  COSTS  REFLECT 
AN  ADDITIONAL  DESIRABLE  ELEMENT  .  . 
ECONOMY!    PRICES  ON  REQUEST 


*lt  may  be  well  to  check 
with  local  Health  and 
Sanitation  Authorities  be- 
fore installation. 
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Joined  In 

Seppa,  K.  E.,  Sis.  Engr.,  Armco  Steel  Corp.,  Metal  Prod.  Div.,   220  W.  Harrison, 

Seattle,  Wash I960 

Shipley,  M.  S.,  Pres.,  The  Esbec  Corp.,  P.  O.  Box  929,  Stamford,  Conn I960 

Smith,  C  E.,  Dist.  Sis.  Mgr.,  American  Brake  Shoe  Co.,  P.  O.  Box  7353,  Houston  8,  Tex. .  I960 
Standish,  J.  H.,  Sis.  Rep.,  American  Brake  Shoe,  R.  R.  Prod.  Div.,  P.  O.  Box  7353, 

Houston,    Texas     1961 

Storer,  J.  W.,  Vice  Pres..  Osmose  Wood  Preserving  Co.,  4505  Monona  Drive, 

Madison,  Wis 1961 

T 

Tesnow,    E.    H.,    Gen.    Fore.,    Pettibone    Mulliken    Corp.,    4710    W.    Division    St., 

Chicago,  111 I960 

Thomas,  J.  M.,  Mgr.  R.  R.  Sis.,  Armco  Steel  Corp.,  Metal  Prod.  Div.,  P.  O.  Box  4688, 

Portland  2,  Ore I960 

Treece,  J.  H.,  Mgr.  R.  R.  Sis.,  Binks  Mfg.  Co.,  3114  W.  Carroll  Ave.,  Chicago,  Illinois.  .  1962 

V 

Von  Kampen,  K.,  Ch.  Engr.,  Pettibone  Mulliken  Corp.,  4710  W.  Division  St., 

Chicago  51,  111 1956 

W 

Warrenfells,  J.  F.,  So.  Sis.  Mgr.,  Weir  Kilby  Corp.,  Taylor- Wharton  Co., 

Birmingham,  Ala 1946 

Weiss,  W.  E.,  Sis.  Engr.,  Pettibone  Mulliken  Corp.,  4710  W.  Division  St., 

Chicago  51,  111 1956 

White,  H.  L.,  Ch.  Sis.  Engr.,  Armco  Steel  Corp.,  Metal  Prod  Div.,  1001  Grove  St., 

Middletown,  Ohio 1962 

Williams,  C.  B.,  Pres.,  Ever  Tight  Bolt  Assembly  Co.,  238  Lincoln  Ave., 

Council  Bluffs,  la 1954 

Williams,  G.  S.,  Supt.,  Southern  Amiesite  Asphalt  Co.,  Inc.,  3401  5th  Ave.  No., 

Birmingham,  Ala 1956 

Williamson,  W.   M.,   Res.   Rep.,    Fairmont   Railway   Motors,    Inc.,    2208    Riverside 

Drive,  Houston  4,  Tex I960 

Wilson,  W.  C,  Pres.,  Southeastern  Ry.  Supply,  Inc.,  P.  O.  Box  368,  Arlington  10,  Va. .  .  1951 
Wingerson,  C,  Ry  Sis.  Engr.,  Screw  &  Bolt  Corp.  of  America,  P.  O.  Box   1708, 

Pittsburgh  30,  Pa 1954 

MEMBERSHIP   BY   ROADS 

*  Indicates  Junior  Member 

Atchison,  Topeka  &  Santa  Fe 

Unci.  G.  C.  &  S.  F.— P.  &  S.  F.) 

Arnold,  L.  K.  Johnston,  G.  H. 

Beeder,  R.  H.  Martens,  W.  F.  (Ret.) 

Bisbee,  R.  D.  (P&SF)  McKanna,  A.  D. 

Clancy,  R.  E.  Osland,  E. 

Clark,  W.  H.  Paul,  W.  L. 

Cole,  G.  Pritchard,  B.  L. 

Cook,  J.  C,  Jr.  (GC&SF)  Reese,  C.  M.  (GC&SF) 

Corbett,  R.  K.  Robey,  W.  E. 

Davis,  L.  M.  Sandberg,  C.  H. 

Eisemann,  J.  E.  Siebert,  E.  R. 

Gipson,  C.  G.  Tanner,  C.  L.  (P&SF) 

Harris,  E.  N.  Vanderpool,  G.  R. 

Heinlen,  R.  H.  (GC&SF)  Van  Ness,  R.  A.  (Ret. ) 

Higgins,  L.  H.  Wilson,  H.  E. 

Huckabav,  J.  B.  Worden,  R.  K.  (GC&SF) 

Hyma,  W.  R.  Zigler,  L.  A. 
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Cape  Cod  Canal  Bridge,  Buzzards  Bay,  Mass.  .  .  .  1935 

Excellent    performance    for    28    years 
...on   TORRINGTON  BEARINGS 

And  there's  a  long  life  expectancy 
still  remaining  in  the  torrington 
main  sheave  bearings  now  in  service 
on  the  Cape  Cod  Canal  Bridge. 

torrington's  long  experience  in 
the  highly  specialized  field  of  bridge 
bearings  has  resulted  in  economy 
and  precise  control  for  a  number 
of  other  applications  that  include 
single  and  double  bascule,  retract- 
able and  floating  spans.  Let  a 
torrington  bearing  specialist  show 
you  how  the  operation  of  a  movable 
span  can  be  improved  through  the 
use  of  anti-friction  bearings — tor- 
rington RADIAL  ROLLER  BEARINGS — 
known  the  world  over. 

THE   TORRINGTON   COMPANY 

South  Bend  21,  Ind. 

Torrington,  Conn. 


District  Offices  and  Distributors 

in  Principal  Cities  of  United  States 

and  Canada 

TORRINGTON   BEARINGS 


Prominent  Bridges  Equipped  With 

TORRINGTON    BEARINGS 

Ohio  Street  Bridge 

Buffalo,    N.   Y 

1961 

Arthur  Kill   Bridge 

Staten  Island,  N.  Y. 

1959 

Wabash  R.  R.  Bridge 

Valley   City,    III.    

1959 

Turtle  River  Bridge 

Brunswick,  Ga 

1956 

South  Park  Avenue  Bridge 

Buffalo,  N.  Y 

1955 

McNary    Dam-Navigational 

Lock  Bridge  Columbia  River    1950 

North  State  Street  Bridge 

Chicago,  III.    

1949 

The   Canal   Street    Bridge 

Chicago,  III 

1948 

San  Joaquin  River  Bridge 

Mossdale,  Calif 

1948 

The  Commodore  Schuyler  F. 

Heim 

Bridge,  Los  Angeles,  Calif. 

1947 

Lake  Washington   Floating   B; 

idge 

Seattle,   Wash. 

1940 

Lewiston-Clarkston   Bridge 

Washington-Idaho  Border 

1939 

Torrence   Avenue   Bridge 

Chicago,   III 

1936 

Cape  Cod  Canal  Bridge 

Buzzards  Bay,  Mass.         ... 

1935 

Spherical  Roller  •  Tapered  Roller  •  Cylindrical  Roller  •  Needle  •  Ball  •  Needle  Rollers 
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Akron,  Canton  &  Youngstown 
Converse,  D.  W.  (Ret.) 


Alaska 


Cannon,  B.  E. 


Atlanta  &  West  Point- Western  Ry.  of  Alabama — Georgia 
Phelps,  C.  E. 


Baltimore  &  Ohio 
(Incl.  B.  &  O.  C.  T.) 

Babbitt,  J.  H.  (Ret.) 
Barnhart,  E.  H. 

(Ret.)    (Hon.) 
Bell,  D.  V. 
Bleul,  G.  J. 
Brown,  W.  S. 

Buckmaster,  W.  A.  (BOCT) 
Burrows,  C.  D. 
Caywood,  J.  A. 
Curie.  H.  D. 
Enderle,  R.  E. 
Green,  C.  C. 

Waterman,  L.  B. 


Hemmeter,  L.  F. 
Hutson,  H.  O. 
Jackman,  C.  E. 
Jackman,  H.  E.  (Ret.) 
Pound,  E.  R. 
Riley,  C.  R. 
Rodgers,  L.  T. 
Rymer,  J.  R. 
Seitz,  H. 
Simpson,  L.  W. 
Smith,  G.  A. 
Sturman,  J.  J. 


Bangor  &  Aroostook 
Anthony,  O.  D.  Trickey,  R.  E. 

Belt  Railway  Co.  of  Chicago 
Hillman,  A.  B.  (Ret.)  Termunde,  W.  L. 

Bessemer  &  Lake  Erie 

Alexander,  M.  B.  Hunter,  A.  L. 

Foreman,  J.  E.,  Jr.  McMaster,  R.  C. 

Howe,  W.  C.  Ridgeway,  J.  J. 

Yewell,  J.  E.  (Ret.) 


Nichols,  E.  F. 


Birmingham  &  Southern 


Boston  &  Maine 


Benson,  O.  C.  Meserve,  E.  S. 

Gamble,  H.  H.  Spofford,  F.  R. 

Tourtellotte,  E.  B.  (Ret.) 


Butte,  Anaconda  &  Pacific 
Swanson,  A.  M. 


Cadillac  &  Lake  City 
Lenten,  C  F.  Noble,  H.  H. 
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Assure  lower  maintenance  costs, 
better  performance  with... 

TEXACO 

Petroleum  Products  and 

Systematic  Engineering 

Service 

mmmmmmmmmmmmmmmmmmmmmmmmM 

TEXACO  inc. 

RAILWAY  SALES  DIVISION 

135  East  42nd  St.,  New  York  17,  N.  Y. 
NEW  YORK   •   CHICAGO   •   SAN  FRANCISCO   •   ST.  LOUIS   .   ST.  PAUL  .  ATLANTA 


N.  D.  ROBERTS  LBR.  CO.,  INC. 

Member  SPIB 

ALEXANDER,  LOUISIANA 

Manufacturing  Dense  Short  Leaf  Yellow  Pine 

Sawmill,  Planing  Mill,  Kilns,  Timber  Sizer 

Located  on  Missouri  Pacific  Railway 

GRAYSON,  LOUISIANA 

14  Years  Experience  in  Cutting  Railroad  Car  and  Bridge  Material 
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Canadian   National 
(Incl.  G.  T.  W— C.  V.) 


Booth,  H.  E. 
Brice,  W.  T.  (Ret.) 
Cota,  G.  M.  (Ret.)    (CV) 
Dixon,  N. 

Frost,  L.  M.  (GTW) 
Gibson,  D.  E. 
Halliday,  H.  C. 
Jacobs,  T.  F.  (GTW) 
Kilby,  J.  T. 
Leinweber,  F.  J. 
Lenco,  W. 
Lundgren,  H.  M. 


MacDonald,  H.  R. 
MacQuarrie,  A.  C. 
Morris,  C.  G. 
Nygaard,  R. 
Plourde,  L.  (Ret.) 
Smith,  R.  E. 
St.  Pierre,  M.  P. 
Thrasher,  H.  A. 
Trewin,  H. 
Wachter,  C.  E. 
Ward,  R.  A. 
Weller,  R.  C. 


Fox,  J. 


Canadian  Pacific 


Lord,  H.  T.  (Ret.) 


Hopkins,  H.  W. 


Morris,  D.  W. 


Cartier  Railway 


Benson,  G.  W. 
Chapman,  W.  E. 
McKerley,  J.  B. 


Central  of  Georgia 


Pagett,  C.  H. 
Pritchett,  J.  S. 
Youngblood,  R.  A. 


Central  Railroad  of  New  Jersey 
Bodell,  R.  W. 


Neal,  G.  W. 


Chattahoochee  Valley 


Chesapeake  &  Ohio 
(Incl.  N.  F.  &  G.) 

Adams,  J.  H.,  Jr. 
Allen,  W.  V. 
Boehling,  H.  A.,  Jr. 
Brown,  L.  W. 
Christian,  J.  E.  (NF&G) 
Church,  H.  M.  (Ret.) 
Dickison,  C.  S. 
Ellis,  J.  S. 
Geyer,  C  J.  (Ret.) 
Harlow,  H.  M. 
Heck,  J.  E. 
Hecker,  R.  L. 

Wilson,  R.  P. 


Hubbard,  M.  J. 
Hutcheson,  F.  W. 
Hutcheson.  W.  A.  (Ret.) 
Jones,  E.  B. 
Koehler,  P.  L. 
Mitchell,  D.  N. 
Nicely,  O.  P. 
O'Brien,  T-  B. 
Orange.  W.  R. 
Scites,  P.  E. 
Smith,  L.  D.,  Jr. 
Veldheer,  H. 


Chicago  &  Eastern  Illinois 


Baker,  R.  C 
Cushman,  D.  G. 
Kinney,  T.  R. 


Moore,  I.  A. 
Ogle,  H. 
Rice,  E.  D. 


Williams,  D.  R. 


Ret.) 
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Why  Build  Bridges? 

INSTALL  MULTI-PLATE  PIPE  IN  DIAMETERS  TO  24  FEET 

Here's  a  low-cost  solution  to  building  or  replacing  some  of  your  bridges,  trestles 
and  underpasses:  Armco  Multi-Plate®  Pipe.  The  Ring  Compression  Method  of 
Design — combining  the  strength  of  steel  with  the  passive  resistance  of  surround- 
ing earth — enables  you  to  build  structures  to  24  feet  in  diameter  with  confidence. 

Multi-Plate  is  shipped  to  the  site  "knocked  down"  as  curved,  corrugated  steel 
plates.  Because  of  fast  field  assembly  and  immediate  backfill,  there  is  little  or  no 
interruption  to  scheduled  rail  traffic.  Under  proper  supervision,  Multi-Plate  can 
be  economically  assembled  by  inexperienced  labor  in  almost  any  weather. 

For  complete  facts  about  Armco  Multi-Plate  and  the  entire  line  of  Armco 
Corrugated  Steel  Structures,  write  to  Metal  Products  Division,  Armco  Steel  Corpo- 
ration, Department  M-704,  P.  0.  Box  800,  Middletown,  Ohio  45042. 


ARMCO  Metal  Products  Division 


Hawley,  I.  H. 


Membership  by  Roads 

Chicago  &  Illinois  Midland 


Peterson,  N.  E. 


Chicago  &  North  Western 
(Incl.  C.  St.  P.  M.  &  O.) 


Anderson,  R.  D.  (Ret.) 
Armstrong,  W.  F. 
Babcock,  D.  L. 
Bangs,  E.  L. 
Barnes,  J.  A. 
Barr,  H.  L.  (Ret.) 
Barsema,  M. 
Beatty,  A.  G. 
Budzenski,  F.  N.  (Ret.) 
Christensen,  M.  C. 
Clark,  A. 

Colvin,  A.  A.  (Ret.) 
Decker,  H.  H.  (Ret.) 
Deno,  L.  J. 
Duchac,  J.  V.  (Ret.) 
Duresky,  F.,  Jr. 
Enger,  E.  M. 
Freseman,  C.  J. 
Gueller,  H.  L. 
Gunderson,  E.  (Ret.) 

(CStPM&O) 
Harris,  A.  R.  (Ret.) 
Heiszenbuttel,  H.  (Ret.) 
Hillman,  F.W.  (Ret.) 
Huffman,  W.  H. 
Johnson,  D.  H.  (Ret.) 

(CStPM&O) 
Johnson,  G.  C. 
Koenig,  M.  E. 
Larson,  K. 

Winkelhaus,  L.  C. 


Linn,  G.  A. 
Luck,  R.  P.  (Ret.) 
McCosky,  L.  E. 
McDermott,  B.  F. 
Madson,  H.  C.  (Ret.) 
Malmberg,  C.  R. 
Manning,  D.  A.  (Ret.) 
Merwin,  P.  B.  (Ret.) 
Meyers,  B.  R. 
Nelson,  R.  D. 
Olson,  O.  D. 
Packard,  B.  G. 
Patterson,  E.  C. 
Perrier,  J.  L. 
Riggs,  W.  K. 
Sathre,  C.  O. 
Sinclair,  C.  H. 
Snyder,  R.  E. 
Thatcher,  C.  H.,  Jr. 
Thelander,  P.  V.  (Ret.) 
Thomas,  A.  A. 
Tieman,  L.  G. 
Vandenburgh,  E.  C. 

(Ret.)  (Hon.) 
Waisanen,  R.  M. 
Watson,  S.  J. 
Wenzel,  J.  R. 
White,  E.  K. 
Whitehead,  D.  E. 
Whitehouse,  B.  M.  (Ret.) 
(Ret.)    (Hon.) 


Chicago  &  Western  Indiana 


Hillman,  A.  B.  (Ret.) 
Johnson,  E.  B. 


Tantillo,  A.  J. 


Lieser,  H.  J. 
Murray,  D.  J. 


Chicago,  Burlington  &  Quincy 
(Incl.C.  &S.-Ft.  W.  &D.) 


Bowman,  H.  A.  (FW&D) 
Brouse,  R.  G.,  Sr. 
Brown,  E.  J. 
Cramer,  F.  H.  (Ret.) 
Davidson,  J.  W. 
Graham,  E.  A. 

(C&S-Ft.W.&D.) 
Hemmer,  A.  F. 


Muelder,  C.  F. 
Oest.  W.  C.  (Ret.) 

(FW&D) 
Patterson,  C.  C. 
Pearson,  A.  H. 
Sartore,  D.  V. 
Seley,  L.  L. 
Tracy,  S.  E. 


Gilbert,  W.  J. 
Marks,  C.  K. 


Chicago  Great  Western 


Smith,  A.  E. 


Peterson,  J.  M. 
Roof,  W.  R.  (Ret.) 
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(U$S)  American  Bridge  builds 

World's  Longest  Vertical  Lift  Span 


The  71-year-old  swing  span  carrying 
the  Staten  Island  Rapid  Transit 
Railway  over  the  Arthur  Kill  be- 
tween Staten  Island,  N.  Y.  and 
Elizabeth,  N.  J.,  has  been  replaced 
by  a  modern  lift  bridge.  And  there's 
an  interesting  story  behind  the 
event.  When  the  496'6"  swing  bridge 
was  built  in  1888,  it  was  the  longest 
in  existence,  a  record  it  held  for 
many  years.  It  too,  was  fabricated 
and  erected  by  American  Bridge. 

The  imposing  new  bridge,  with  its 
557'11V2"  thru  truss  vertical  lift 
span,  is  also  a  record-breaker. 

But  great  length  is  not  the  only 
feature  about  the  new  bridge.  It  is 
an  imposing  structure  from  every 
angle.  Big,  but  not  as  heavy  as  it 
looks  because  most  of  the  1,658  tons 
of  steel  in  it  are  USS  Man-Ten;  the 
towers  are  33'  x  32'  in  width  and 


163'4"  high;  and  even  the  vertical 
lift  span  itself  is  huge,  being  43'4" 
deep  at  the  end  and  increasing  to 
70'  in  the  center.  The  old  bridge, 
incidentally,  will  also  be  dismantled 
by  American  Bridge. 

American  Bridge  has  unmatched 
experience  in  railroad  bridge  con- 
struction. We  have  the  know-how, 
the  equipment  and  the  personnel  to 
handle  such  jobs  with  a  minimum  of 
interruption  to  traffic.  We  welcome 
an  opportunity  to  discuss  your 
bridge  replacement  or  repair  require- 
ments. Just  call  or  write  the  nearest 
office  listed  below. 

USS  and  Man-Ten  are  registered  trademarks 


American  Bridge 
Division  of 
United  States  Steel 


General  Offices:  525  William  Penn  Place,  Pittsburgh.  Pa. 

Contracting  Offices  In.  Ambrldge  •  Atlanta  .  Baltimore  .  Birmingham  .  Boston  .  Chicago  .  Cincinnati  .  Cleveland  .  Dallas  .  Denver .  Detroit 
Elmira  .  Gary.  Harrisburg,  Pa.  .  Houston  .  Los  Angeles  .  Memphis  .  Minneapolis  .  H.w  York  .  Orange.  Texas  .  Philadelphia  .  Pittsburgh 
Portland,  Ore.   .   Roanoke   .  St.  Louis  .  San  Francisco  •  Trenton  .  united  States  Steel  Export  Company.  New  York 
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Chicago,  Milwaukee,  St.  Paul  &  Pacific 


Berman,  N. 
Blanchard,  L.  C. 
Boeser,  G.  F. 
Bost,  M.  A.  (Ret.) 
Bost,  M.  R. 
Bredfeldt,  C. 
Burch,  E.  E.  (Ret.) 
Cameron,  W.  M. 
Celander,  H.  W. 
Christianson,  H.  B.  (Ret.) 
Clark,  K.  L. 
Collings,  J.  E. 
Engman,  V.  E.  (Ret.) 
Gillette,  J.  E.  (Ret.) 
Glander,  A.  M.  (Ret.) 
Hansen,  A.  E. 
Hinsch,  L.  C. 
Hornig,  F.  F. 
Johnson,  B.  O.  (Ret.) 
Johnson,  H.  I. 
Johnson,  R.  W.  (Ret.) 

Wright,  R.  J. 


Kampwirth,  J.  L. 

Klouda,  R.  G. 

Kruse,  H.  H. 

Kvenberg,  S.  E.  (Ret.) 

Lucas,  H.  F. 

Lund,  C.  V. 

McGrew,  F.  O. 

Madvig,  H.  J. 

Martin,  J.  D. 

O'Brien,  W.J.  (Ret.) 

Ornburn,  B.  J. 

Ostrom,  W.  D. 

Riffle,  L.  R. 

Saether,  A.  H. 

Simmons,  R.  G. 

Slagle,  G.  P. 

Stanczyk,  W. 

Strate,  T.  H.  (Ret.)  (Hon.) 

Trenning,  D.  P. 

Tyckoson,  E.  G. 

Webber,  G.  R. 


Chicago,  Rock  Island  &  Pacific 


Blake,  B.  D. 
Budzileni,  J. 
Calza,  P.  J. 
Charvat,  A.  W. 
Engle,  T.  J. 
Gregory,  K.  E. 


Williams,  J.  R. 


Matney,  E.  A. 
Palagi,  L.  A. 
Solarte,  H. 

Throckmorton,  W.  B. 
Toal,  T.  W. 
Ware,  W. 


Chicago,  West  Pullman  &  Southern 
Hillegass,  N  .W. 


Cincinnati  Union  Terminal 


Hopton,  J.  P. 


Goforth,  J.  A. 
Hillman,  W.  C. 


Clinchfield 


Hobbs,  J.  C. 
Salmon,  J.  M.,  Jr. 


Lea,  E.  T. 


Columbus  &  Greenville 


Delaware  &  Hudson 


Cruikshank,  A.  W.  Rowland,  O.  F.  (Ret.) 

Norris,  M.  Varker,  J.  L.  (Retj 

Williams,  N.  H. 


Denver  &  Rio  Grande  Western 


Brookshire,  W.  J. 


McCall,  R.  G. 


Huntsman,  W.  J. 
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Effective  Tie  Pad  Performance 
Depends  on  the  Seal 


Proof  of  the  Seal 

This  Bird  Self-Sealing  Tie  Pad  is 
removed  for  inspection  after  5 
years  of  service.  Because  of  its 
tenacious  seal,  the  pad  had  to 
be  pried  from  the  tie  with  an 
adze.  Bird  Self-Sealing  Tie  Pads 
maintain  dimensional  stability  .  .  . 
cannot  stretch  or  compress  .  .  . 
provide  a  constant  unbroken 
seal. 


roof  of  the  Protection 

retouched  photograph  of  cross 
:tion  of  tie  shows  underplate 
;a,  including  spike  holes,  after 
years'  protection  by  Bird  Self- 
jaling  Tie  Pad.  There  is  no 
jice  of  the  destructive  effects  of 
|iisture  and  abrasion  in  these 
nerable  areas.  Moisture  and 
irasive  materials  could  not 
netrate    the   seal. 


and  you  get  Proof  of  the  Seal  with 
BIRD  Self-Sealing  Tie  Pads 

The  performance  of  tie  pads  depends  on  the  permanent  and  effective 
seal  between  the  pad  and  the  tie.  Any  tie  pad  that  is  not  securely  sealed  to 
the  tie  simply  provides  a  shelter  for  accumulated  moisture  and  abrasive 
materials.  These  destructive  agents  cause  the  breakdown  of  the  supporting 
power  of  the  tie  under  the  plate  and  the  holding  power  of  the  spike  wood. 

Bird  Self-Sealing  Tie  Pads  are  the  only  tie  pads  whose  durable  and 
effective  seal  with  the  tie  has  been  proved  through  years  of  in-track  serv- 
ice. Actual  in-track  installation  also  proves  that  Bird  Self-Sealing  Tie  Pads 
increase  tie  life  sufficiently  to  pay  the  cost  of  tie  pads  many  times  over. 
These  savings  represent  a  substantial  reduction  in  track  maintenance  costs. 

For  an  interesting  booklet  giving  facts  and  figures  on  dollar  savings, 
write  to  Bird  Tie  Pads,  Taunton,  Massachusetts. 


Buy  the  Best... 


BIRD 


TIE   PADS,   INC. 

P.  O.  Box  909 
TAUNTON,  MASS. 


Buy  BIRD 
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Membership  by  Roads 

Detroit  &  Mackinac 


Campbell,  J.  G. 


Detroit,  Toledo  &  Ironton 


Hancock,  J.  S.  (Ret.) 
Hynes,  E.  J. 


Moline,  R.  F. 
Towle,  C.  L. 


Duluth,  Missabe  &  Iron  Range 
Anderson,  A.  C.  Burleson,  H.  S. 


Gatch,  B.,  Jr. 
Hopkins,  J.  M. 
Hoyt,  A.  C. 
Johnson,  A.  C. 
LaBeau,  J.  A. 


Elgin,  Joliet  &  Eastern 


Weller,  M.  E. 


Lokotzke,  G.  P. 
McDiarmid,  R.  J. 
Martyn,  G.  W. 
Mateer,  W.  G.  (Ret.) 
Sturm,  W.  C. 


Erie-Lackawanna 


Chamberlain,  P.  C. 
Elower,  L. 
Hoza,  W.  S. 
Jentoft,  L.  H. 
Jess,  G. 


Lichtenberger,  F.  W. 
Luce,  W.  L. 
Rode,  L.  A. 
Weikal,  K.  J. 
Yaw,  D.  M. 


Florida  East  Coast 


Free,  J.  D. 


Martin,  R.  T. 


Galveston,  Houston  &  Henderson 


Smith,  H.  E. 


Austin,  S.  B. 


Georgia  &  Florida 


Barke,  W.  B. 
Gustafson,  R.  W. 
Hemstad,  B.  (Ret.) 
Tackson,  H.  O. 
Kahl,  F.  B. 


Great  Northern 


Wood,  R.  E. 


McHaffie,  J.  N. 
McMahon,  T.  D.  (Ret.) 
Melton,  H.  W. 
Street,  M.  R. 
Wiklund,  W.  W. 


Green  Bay  &  Western 


La  Chapelle,  H.  A. 


Zapfe,  E.  J. 


Mettlach,  P.  A. 
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BRIDGE  MEN 
ATTENTION 

<3> 


EVER  TIGHT  BOLT  ASSEMBLY  PERMANENT  BRIDGE  HARDWARE 
ALL  TIMBER  or  STEEL  and  TIMBER  CONSTRUCTION 


SHOE  ^_»^  WASHER 

SHIM  SPRING 

•  LOWER  FIRST  COST  *  SIMPLE  ONE  MAN       •  REDUCES  INSTALLATION  COSTS- 

APPLICATION  ONE  HALF 

•  ELIMINATES  TIGHTENING  MAINTENANCE  .  a  SPRING  (PARKERIZED)  TO  KEEP  IT  TIGHT 

•  ALL  CONNECTIONS  LOCKED  CONTINUALLY 

•  ALL  CASTINGS  ARE  HIGHLY  CORROSION  RESISTANT  PAXMITE  IRON 

THE  EVER  TIGHT  BOLT  ASSEMBLY  COMPANY 

238  LINCOLN  AVENUE  *  COUNCIL  BLUFFS,  IOWA  *  F.  O.  B.  AND  SHIPPING  POINT  *  OMAHA,  NEBRASKA 


Kills  All  Vegetation-Stops  New  Growth 


BEFORE   Treatment 


AFTER   Treatment 


CHLOREA  GRANULAR 


A  granular  combination  of  3  proven 
chemicals  .  .  .  kills  deep-rooted  weeds 
and  grasses;  also  shallow  rooted  vege- 
tation and  annual  growth.  Specially 
suited  for  use  under  bridges,  trestles; 
around  warehouses,  stations;  in  yards, 
terminals,  storage  areas.  Ready  for 
use  .  .  .  easy  to  apply. 


CHIPMAN 

CHEMICAL  COMPANY 

Head  Office:  Burlingame,  Calif. 
Railroad  Weed  Killers  Since  1912 
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Membership  by  Roads 


Gulf,  Mobile  &  Ohio 


Bober,  H. 
Bodie,  B.  V. 

Carothers,  M.  D.  (Ret.) 
Cooper,  S.  A. 
Erskine,  J.  A. 


Hellweg,  R.  D. 
Jackson,  C.  S. 
Rapier,  L.  F. 
Reese,  C.  L. 
Wall,  E.G.  (Ret.) 


High  Point,  Thomasville  &  Denton 


Kirkman,  T.  C. 


Illinois  Central 


Albert,  E.  A. 
Beringer,  M.  A. 
Block,  M.  (Ret.) 
Bruns,  H.  W. 
*BrunzelI,  W. 
Burford,  A.  E. 
Cerrone,  L.  A. 
Chamraz,  G.  J. 
Forbes,  I.  G. 
Groner,  B.  H. 
Helm,  T.  M. 
Herboth,  J.  B. 
Tohnson.  E.  A. 
Julius,  H.  R. 
Kulby,  I.  J. 
Langmeyer,  A.  F. 
Layman,  D.  C. 
Leach,  A.  L. 
Lingle,  T.  N. 
Little.  H.  C. 
*McCluskev,  G. 
McNally,  G.  S. 
Marriott,  L.  S. 
*  Marshall,  M. 


Mathieu,  J.  L. 
•Matt,  G.  L. 
*Matusik,  W. 
Mottier,  C.  H.  (Ret.) 
*Murawski,  H.  J. 
Myers,  R.  L. 
Nord,  D.  L. 
Owens,  B.  H. 
Pearson,  R.  E. 
Raessler,  V.  D. 
Rogers,  L.  W. 
Runde,  E.  E. 
Russell,  C  .E. 
Schraf,  E.  R. 
Snyder,  E.  F. 
Stinebaugh,  J.  H. 
Stouffer,  R. 
Tilley,  E.  L. 
Tustin,  E.  O. 
Tustin,  W.  S. 
Van  Scoyoc,  L. 
Watanabe,  L.  H. 
White,  L.  H. 
Williams,  T.  M. 


Illinois  Terminal 
Firehammer,  L.  M.  (Ret.)  Horney,  M.  L. 


Kahului 


Gammie,  R.  M. 


Kansas  City  Southern — Louisiana  &  Arkansas 


Bolte,  W.  R.  (KCS) 


Borchert,  W.  C.  (Ret.) 
(L&A) 


Kansas  City  Terminal 
Klempnauer,  E.  C. 


Lehigh  Valley 


Rights,  H.  T.  (Ret.) 


Long  Island 
Raver,  H.  E.  Rowland,  J.  W. 
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A  Major  Breakthrough  .   .   . 

...  IN  ROOF  MAINTENANCE 

•  ARMOR  ROOF  SPECIFICATION  SYSTEMS, 
employing  special  processed  roofing-  compounds, 
offering  superior  protection  for  roof  surfaces. 

•  Specific  maintenance  specifications  for  compo- 
sition, corrugated  metal  and  gravelled  roof 
areas. 

•  Unique  method  of  application  increases  on  the 
job  production,  at  a  much  lower  cost  than  here- 
tofore possible. 


ARMOR  WELD  -  Epoxy  Grouting  & 

Patching  Compounds 

•  Use  where  exceptional  compression  and  impact 
strength  is  required,  for  setting  equipment, 
grouting  or  patching. 

•  Use  ARMOR  WELD  to  permanently  repair  and 
re-surface  concrete  floors  and  ramps. 

FIRE-COTE-Prevents  Costly  Fire  Damage 

•  Used  to  preserve  and  protect  bridge  ties  and 
timbers  from  fire  damage. 

•  FIRE-COTE  decomposes  in  the  presence  of  heat 
and  flame  to  form  a  heavy,  insulating  crust. 


For  complete  information  write: 

MISSOURI  PAINT  &  VARNISH  CO. 

5125  North  2nd  Street  St.  Louis,  Missouri  63147 

"Producers  of  Supreme  Quality  Coatings  since  1869" 
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Membership  by  Roads 

Los  Angeles  Junction 


Harrison,  G.  C. 


Currier,  L.  F. 
Fussell,  W. 
Lackey,  J.  B. 
Manson,  A. 


Born,  J.  O. 


Louisville  &  Nashville 

Wilcoxson,  W.  D. 
Maine  Central 
Lampson,  W.  ( Ret. ) 


Morris,  C.  L. 
Nichols,  J.  C. 
Reed,  T.  C. 
Sellers,  J.  B. 


Dixon,  C.  E. 


Minnesota  Mining  &  Manufacturing  Co. 
Howard,  P.  D. 


Carter,  T.  S. 


Missouri-Kansas-Texas 


Missouri  Pacific 


Anderson,  J.  L.  (Ret.) 
Bach,  S.  A. 
Bertel,  D.  J. 
Brakensiek,  W.  E. 
Bunge,  W.  H.  (Ret.) 
Burkel,  J.  N. 
Carpenter,  R.  H. 
Chambers,  J.  W. 
Chaney,  A.  B.  (Ret.) 
Collier,  P.  B.  (Ret.) 
Elledge,  L.  M. 
Hamilton,  H.  J. 
Hampton,  A.  A.  (Ret.) 
Huckstep,  W.  A.  (Ret.) 


Monon 


Anderson,  M.  P. 


Huckaby,  V.  T. 


Jackson,  S.  M. 
Johnson,  H.  L. 
Kieckers,  E.  W. 
Mack,  H.  L. 
Mason,  E.  L. 
Mayfield,  L.  (Ret.) 
Meeks,  W.  R.  (Ret.) 
Scheetz,  F.  B.  (Ret.) 
Schmitz,  J.  F. 
Short,  W.  L. 
Stadter,  C.  O. 
Wachtel,  C.  D. 
Walker.  G.  P. 
Wohlschlaeger,  M.  A. 


Wang,  A.  B.  (Ret.) 


Monongahela  Connecting 
LeDonne,  J.  A. 

National  Railways  of  Mexico 
Piccone,  C.  (Ret.) 

New  Orleans  Public  Belt 
Coates,  J.  R.  Garland,  E.  F. 


New  York  &  Long  Branch 


Bodell,  R.  W. 
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j;ss  fcissMJ 


win  you  handshakes  • 
rather  than  headaches! 

#  Smooth,  tightly-locked  surface  wins  public  applause. 

#  Interlocking    grain    of    black    gum,    toughest    of    hardwoods, 
ruggedly  resists  battering  wear  and  tear. 

#  Maintenance  cut  to  a   minimum  through   longer  service,   less 
patching  and  track  tie-up. 

#  Highest  quality  pressure-creosoted  timbers  render  exception- 
ally long  life,  safe  service. 

#  Bolt-locked  panel  construction,  quick  and  economical  to  install 
and  easy  to  remove  for  track  work. 

#  Tailored  to  fit  any  angle  or  curve. 

Specify  AIojj  Crossings  of  Prossuro-Creosotod  Black  Gum.  T/iey  trone)  rfw  test  of  time. 


A  Subsidiary  of  Kerr-McCee  Oil  Industries,  Inc. 

700    SECURITY    BUILDING        •        ST.    LOUIS    2,   MISSOURI 
CROSS    TIES    •    SWITCH    TIBS     •     POLES    AND    POSTS     •     PILING      •      CROSSINGS 
WOOD  PRESERVING  PLANTS:  E.  St.  louis,  lll.-Gronville.  Wis.-Shreveport,  lo.-Columbus,  Miss. 
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Membership  by  Roads 


New  York  Central 
(Incl.  C.  C.  C.  &  St.  L.— C.  R.  &  I.— I.  H.  B. 


-M.  C. ) 


Anderson,  A.  (Ret.) 
Davis,  H.  E. 
Deal,  C.  D. 
Dimick,  C.  A. 
Gilmore,  J.  M. 
Hickok,  B.  M. 
Ledyard,  W. 
McCauley,  M.  L 


Moutoux,  H.  G.,  Sr. 
Nelson,  M.  S. 
Nies,  A.  B.  (Ret.)    (MC) 
Ovardits,  K. 
Patterson,  J.  M. 
Robinson,  G.  E.  (Ret.) 
Swanson,  W.  C. 
Taggart,  C.  R.  (Ret.) 
Tattershall,  E.  R.  (Ret.) 


New  York,  Chicago  &  St.  Louis 


Grice,  R.  A. 
McKenney,  C.  E. 
Merrill,  B.  W. 


Singer,  E.  W.  (Ret.) 


Miller,  R.  F. 
Milne,  A.  P. 
Moris,  R.  F. 


New  York,  New  Haven  &  Hartford 


Jenkins,  H.  W. 
Kenyon,  J.  R. 
McKay,  A.  G.  (Ret  ) 


Tetrault,  L.  J. 
Norfolk,  Franklin  &  Danville 


Meeker,  G.  W. 
Ryan,  G.  M. 
Smith,  C.  E.  (Ret.) 


Duncan,  F. 


Baldock,  R.  M. 
Cantwell,  L.  C. 
Chaffin,  E.  S. 


Boling,  E.  C. 


Grant,  A.  F. 
Humphreys,  R.  W. 
Kick,  C.  W. 
Morris,  C.  R. 
Panushka,  E.  A. 
Presthus,  E.  J. 


Norfolk  &  Western 


Norfolk  Southern 


Northern  Pacific 


Wold,  O.  R. 


Gabrio,  C.  W. 
Hosp,  W.  B. 
Shamblin,  R.  E. 


Rea,  C.  M. 
Savage,  F.  E. 
Swanson,  R.  S. 
Turner,  G.  M. 
Walton,  K.  D. 
Wiemer,  H.  C. 


Ontario  Northland 
Saunders,  T.  D. 

Pittsburg  &  Shawmut 
Weaver,  W.  R. 

Quebec  North  Shore  &  Labrador 


Brazeau,  R. 
Gendron,  P. 
Godfrey,  G. 


Klein,  C.  A. 


Hurley,  G.  L. 
Lander,  T.  W. 
Michaud,  M. 


Reading 
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lower 

maintenance  costs 
and  improve 
operating  efficiency 
WHM  DUPONTWEED& 
BRUSH  KILLERS 


Improper  drainage.  Foul  ballast.  Fire  hazards.  Costly  maintenance  work. 
These  are  only  a  few  of  the  many  problems  caused  by  weeds  and  brush — 
problems  you  can  solve  most  effectively  and  efficiently  with  proven  chem- 
icals and  technical  assistance  from  Du  Pont. 

Weed  and  brush  killers  available  from  Du  Pont  include : 

■  Karmex^  diuron  and  Telvar®  monuron  weed  killers — 
for  dependable,  versatile,  effective  and  long-term  con- 
trol of  grasses  and  weeds 

■  Hyvar®  X  bromacil  weed  killer — for  unusually  effective 
control  of  hard-to-kill  perennial  weeds  and  grasses 

■  Animate®  weed  and  brush  killer — for  wide-range  brush 
control  without  damage  to  adjacent  vapor-sensitive 
crops 

■  Dybar®  fenuron  weed  and  brush  killer — a  pelletized 
material  for  easy-to-use,  low-cost  control  of  light-to- 
medium  stands  of  brush 

Write  for  the  address  of  the  Du  Pont  weed  and  brush  control  specialist 
in  your  area.  He's  completely  familiar  with  vegetation  problems — and  how 
to  solve  them  best — in  your  part  of  the  country.  You  may  also  ask  contract 
applicator  representatives  for  additional  information  on  Du  Pont  weed  and 
brush  killers,  as  well  as  dry  formulated  products  that  contain  Du  Pont  chem- 
icals. 

On   all  chemicals,  follow  labeling  instructions  and  warnings   carefully. 

WEED   &  BRUSH  KILLERS 

E.  I.  du  Pont  tie  Nemours  &  Co.  (Inc.) 
Industrial  &  Biochemicals  Department 

Better  Things   for  Room  N-2539 

.  ESfSSta*       Wilmington,  Delaware  19898 
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Membership  by  Roads 


Pennsylvania 


Barranco,  S.J. 
Blake,  J.  E.,  Jr. 
Bowman,  R.  M. 
Bradfield,  R.  G. 
Brandimarte,  J.  J.,  Jr. 
Campbell,  H.  G.,  Jr. 
Chamberlain,  H.  L. 
Code,  C  J. 
Creek,  C.  W. 
Day,  F.  D. 
Dick,  H.  M.  (Ret.) 
English,  W.  J. 
Flayhart,  W.  H. 
Gottsabend,  W.  J. 
Greenlee,  J.  G. 
Harman,  C.  A. 
Hendrix,  W.  P. 
Herbort,  W.  F. 
Jawor,  J.  J. 
Johnson,  H.  T. 
Jorlett,  J.  A. 

Kemmerer,  W.  G.  (Ret.) 
Kendall,  J.  T. 
Kubacki,  L.  R. 
Laurick,  M.  J. 
Lehman,  J.  F. 


McGee,  F.  E. 
McKibben,  D.  H. 
Mandia,  L. 
Mathias,  H.  O. 
Mays,  J.  W.  N. 
Meredith,  W.  E. 
Montague,  C.  F. 
Parvin,  C.  F. 
Piper,  J.  F. 
Potts,  H.  F. 
Prentiss,  E.  W. 
Reynolds,  T.  A. 
Richards,  C.  A.  J.  (Ret.) 
Rudisill,  D.  E. 
Seltzer,  J.  W. 
Sharkey,  J.  J.  (Ret.) 
Shultz,  E.  R. 
Smith,  R.  H.,  Jr. 
South,  J.  E. 
Thum,  W.  A.,  Jr. 
Todd,  D.  C.  (Ret.) 
Von  Behren,  G. 
Warfield,  H.,  Jr.  (Ret.) 
Warfield,  W.  B. 
Wilson,  H.  M. 
Wintoniak,  S.  G. 


Richmond,  Fredericksburg  &  Potomac 
Doggett,  T.  S. 


I 


Sacramento  Northern — Tidewater  Southern 
Moser,  C.  A. 


St.  Lcuis-San  Francisco 


Bryant,  N.  D. 
Bunch,  A.  H. 
Buterbaugh,  B.  E. 
Fort.  O.  E. 
Langston,  J.  H. 
*McGuffee,  R.  C,  Jr. 
Matthews,  H.  A. 
May,  C.  E. 


White,  R.  D. 


Nash,  G.  H. 
Nichols,  R.  E. 
Payne,  G.  C. 
Planchon,  I. 
Rankin,  W.  H. 
Ray,  M.  M.,  Jr. 
Richardson,  F.,  Jr. 
Sanderson,  J.  G. 


St.  Louis  Southwestern 
(Incl.  St.  L.  S.  W.  of  T.) 


Alley,  F.  T. 
Lowry,  T.  M. 
McGrew,  B.  H. 
Parker,  W.  V.  (Ret.) 


Patterson,  R.  H. 
Rankin,  R.  C. 
Simmons,  E.  R. 
Stumpff,  G.  A. 


St.  Paul  Union  Depot 
(Minn.  Trans.) 


Podas,  N.  F.  (Ret.) 
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The 

PENETRYN    SYSTEM 

Inc. 

Restoration  and  Protection  of  Masonry 

• 

SHOTCRETE  RESTORATION  OF  PIERS,  ABUTMENTS, 

DAMS  and  TUNNELS 


CEMENT  AND  CHEMICAL  PRESSURE  GROUTING 

OF  MASONRY  and  FOUNDATIONS 

• 

ALL  PHASES  OF  PRESSURE 

CONCRETE   CONSTRUCTION   &  WATERPROOFING 

Albany,  N.  Y.  Cleveland,  Ohio 

San  Diego,  Calif.         Hollywood,  Fla.         Murray,  Utah 


Capacity  Where  It  Counts 

NCC  RAILROAD   CRANE  CARRIER  UNIT 


•    NCC  Series  5   C 


NCC-modified  Shield   6 


i^t  series  i>    l.rane   on  INCC-moditied   Shield    6x6   carrier. 

Booms:     Fixed  length  16'  or  19';   full  hydraulic  telescopic    16'-27';    19'-33' ;    19'-46'. 

Jibs,  other  attachments  available. 

Capacity:      14,000   pounds,    6    foot    radius;    4,000    pounds,    20    foot    radius;     l.OOO    pounds 

46  foot  radius. 

Write  for  Complete  Information   Dept.   Q 

NATIONAL  CRANE  CORPORATION 

Waverlv,   Nebraska 
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Membership  by  Roads 


Seaboard  Air  Line 


Beam,  Y.  C. 
Billingsley,  C.  C. 
Bishop,  I.  A. 
Caldwell,  F.  O. 
Collum,  R.  L. 
Conner,  L.  E. 
Eargle,  J.  M. 


Alderson,  A.  D. 
Gannon,  J.  P. 


Soo  Line 


Southern 
Unci.  G.  S.  &  F.) 


Allen,  J.  P. 
Beaver,  J.  F. 
Cary,  N.  M. 
Coomer,  W.  R. 
Cothran,  J.  T. 
Cothran,  R.  F. 
DeValle,  J.  W. 
Fondren,  R.  W. 
Foster,  C.  B. 
Fox,  R.  L. 
Hiner,  J.  T. 
Johnson,  A.  E. 
Jones,  A.  C.  (Ret.) 
Kelly,  J.  R. 
Lee,  R.  W. 
Messman,  D.  V. 
Midkiff,  R.  B. 


Zimmerman,  C.  B. 


Hutcheson,  T.  B. 
Hutto,  J.  E. 
Inabinet,  J.  V.  (Ret.) 
Martin,  J.  W. 
Moore,  G.  A. 
Starling,  S.  L. 
Williams,  T.  S. 


Krefting,  A.  S. 
Olson,  V.  E. 


Mince,  F.  R.,  Jr. 
Mince,  F.  S. 
Moore,  H.  R. 
Moser,  C.  L. 
Newlin,  C.  H. 
Packer,  E.  B.,  Jr. 
Eothell,  R.  D. 
Rust,  R.  B.,  Jr. 
Sarris,  P.  T. 
Smith,  A_.  C. 
Smith,  E.  L. 
•Taylor,  W.  L. 
von  Sprecken,  T.  M.  (Ret.) 
Walden,  W.  H.  (Ret.) 
Wall,  R. 
Watkins,  A.  B. 
Watkins,  J.  F. 


FOR  COMPLETE 
WEED  AND  BRUSH 
CONTROL  SERVICE 


...by  the  Manufacturers  and  Applicators  of: 

BO-RID  Soil  Sterilants 
BO-RID  TCA-Chlorate*          BO-RID  Sodium  Arsenite 

PaUnt  No.  2589162 

BO-RID  Chlorate-Chloride         BO-RID  TCA-Arsenite 

THE  R.  H.  BOGLE  COMPANY 


Alexandria,  Virginia  (703)  549-2344 


Memphis,  Tennessee 


Jacksonville,  Florida 
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AGNEW-JOSEPH  COMPANY,  INC. 

GENERAL    CONTRACTORS 

RONCEVERTE,    W.    VA. 


RAILROAD  BRIDGES 

TUNNEL  LININGS 

TRACK  WORK 

P.    O.     DRAWER     310  647-5278 


The  Arundel  Corporation 

Baltimore  2,  Maryland 

DREDGING 

ENGINEERING  CONSTRUCTION 

SAND  GRAVEL  STONE 

BLAST  FURNACE  SLAG 

PRE-MIXED  CONCRETE 


PILE  DRIVING  -  BRIDGE  BUILDING 

Concrete    •    Steel    •    Timber 

W.   R.   FAIRCHILD   CONSTRUCTION  CO.,  LTD. 

Hattiesburg.   Miss. 

P.   O.   Box  31  Tel.   584-5426 
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Membership  by  Roads 


South  Buffalo 


Dalziel,  H.  M. 


Southern  Pacific 
(Incl.  N.  W.  P.— P.  E.— S.  D.  &  A.  E.— T.  &  N.  O.j 


Arrington,  R. 
Baker,  F.  A. 
Baymiller,  R.  R. 
Bennett,  R.  S. 
Black,  A.  R. 
Blackmore,  J. 
Calhoun,  F.  B. 
Camelle,  E.  J. 
Chisholm,  A.  L.  (NWP) 
Clouette,  H.  F.  (NWP) 
Cobb,  G.  W. 
Crane,  J.  C. 
David,  J.  J. 
DeWitt,  E.  C. 
Eischenlaub,  C.  M.  (Ret.) 

(SD&AE) 
Frelich,  R.  M. 
Fuller,  T.  L. 
Geer,  W.  R. 
Gibson,  D.  S. 
Gladwin,  F.  E.  (NWP) 
Haase,  E.  H. 
Hackett,  C.  A. 
Hagenmaier,  C.  E. 
Harman,  W.  C.  (Ret.) 
Hefte,  A.  (NWP) 
Helmle,  C.  E. 
Howard,  W.  A. 
Hunt,  H.  A. 
Hutchens,  J.  W. 
Hutchings,  V.  W.  ( Ret. ) 
Jackson,  T.  E.  (Ret.) 
Jarratt,  M. 
Jones,  W.  J. 
Littlefield,  R.  I. 
Loggins,  L.  A. 
Long,  W.  R. 
Lynch,  J.  F.,  Jr. 
Lyon,  L.  E. 


McCormick,  K.  L.  (PE) 

Manley,  B.  F.  (Ret.)    (PE) 

Matthews,  W.  L. 

Morgan,  C.  E. 

Neal,  C.  E.  (NWP) 

Odgers,  F.  T. 

Orphan,  A.  J. 

Peffly,  J.  E.  (PE) 

Peterson,  E.  A.  (SD&AE) 

Pfeiffer,  A.  (Ret.) 

Phillips,  W.  J.  (Ret.) 

Pollock,  J.  K. 

Prober,  H.  W. 

Prude,  G.  F. 

Pruett,  J.  A. 

Rainey,  W.  H. 

Reynolds,  M.  L. 

Rintoul,  D.  T.  (Ret.) 

Robinson,  N.  R. 

Safley,  J.  R. 

Sanders,  C.  R. 

Sanders,  G.  A. 

Shafer,  W.  R. 

Shobert,  F.  (Ret.) 

Smith,  J. 

Stade,  A.  F. 

Stephens,  B.  M. 

Struther,  B.  A. 

Suites,  S.  A. 

Tardy,  F.  E. 

Tracy,  D.  E. 

Trulove,  J.  D. 

Tucker,  N.  R.  (Ret.) 

Urquides,  E.  L. 

Vandiver,  V.  J. 

Wade,  E.  B. 

Westerman,  C.  J. 

White,  S. 

Williamson,  H.  M. 


Simonson,  E.  F. 


Spokane  International 


Spokane,  Portland  &  Seattle 


Gibson,  W.  P. 


Terminal  Railroad  Association  of  St.  Louis 
Bruns,  M.  W. 

Texas  &  Pacific 


Favre.  C.  H. 
Fronabarger,  H.  C.  (Ret  ) 


Jessup,  B.  E. 
Madden,  E. 


Texas  City  Terminal 
Gresham,  H.  M.  Wray,  H.  O.  (Ret.) 
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Cayuga  Construction  Corporation 

Contractors  and  Engineers 

100  Church  Street,  New  York  7,  N.  Y. 


EDWARD  E.  GILLEN  COMPANY 

Bridges-Docks-Piers-Caissons  and  Pile  Driving  of  all  types. 
218  West  Becher  St.  Milwaukee,  Wis.     53207 


HARRINGTON  &  CORTELYOU 

Consulting  Engineers 

BRIDGES  —  SHOPS  —  FOUNDATIONS 

1004  Baltimore  Ave.  Kansas  City,  Mo. 


MODJESKI  &  MASTERS 

Consulting  Engineers 

Bridges,  Structures  and   Foundations 

900    Sixth    St. 
P.  O.  Box  2345 

Broad-Locust  Bldg. 

Philadelphia,  Pa. 

Harrisburg,  Pa. 

1055  St.   Charles  Ave., 

New  Orleans,   La. 

Building  since  1 893 

S.  1 IIELSEN  (MI 

GENERAL    CONTRACTORS 

CHICAGO    22 
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Membership  by  Roads 

Texas  Mexican 


Mason,  S.  K. 


O'Bryant,  C.  M. 


Toledo,  Peoria  &  Western 


Patterson,  C.  A. 


Bateman,  E.  F. 
Fairchild,  E.  H. 
Hogel,  E.  C. 
McMann,  J.  B. 


Union  Pacific 


Schweitzer,  E. 
Smedley,  V.  N. 
Stephen,  T.  J. 
Tyler,  W.  R.,  Jr. 


Steel,  J.  V. 


Union  Terminal 


Virginian 


Carter,  J.  W.  (Ret.) 


Fritzinger,  G.  F. 
Hedley,  W.  J. 


Wabash 


Huntsman,  F.  C.  (Ret.) 
Rothwell,  G.  F. 


Billmeyer,  E.  D. 
Dahlberg,  A.  R. 
Derryberry,  J.  T. 
Diehl,  C.  M. 


Western  Maryland 


Phillips,  L. 


Edlund,  M.  L. 
Etchison,  F.  L. 
George,  S.  W. 
Gunderson,  R.  R. 


Western  Pacific 


Campbell,  J.  E. 
Carlson,  A.  W. 
Crespo,  M.  J. 
Elliott,  C.  E." 
Forseth,  C.  E. 
Howard,  J.  G. 


Hutchinson,  D.  G. 
Moser,  C.  A. 
Nordstrom,  R.  D. 
Sullivan,  P. 
Switzer,  G. 
Woolford,  F.  R. 


OTHER     AFFILIATIONS 


Burpee,  C.  M.,  American  Wood  Preservers  Institute 
Dick,  M.  H.,  Railway  Track  &  Structures 
Dove,  R.  E.,  Railway  Track  &  Structures 
Duffie,  F.  J.  (Ret.),  Oxweld  R.  R.  Dept.,  Linde  Co. 
Flanagan,  L.  ( Ret. ) ,  Valspar  Corporation 
Gehrke,  E.  G,  American  Railway  Engineering  Association 
Hodgkins,  E.  W.,  Jr.,  Railway  Track  &  Structures 
Howard,  N.  D.  (Hon.),  American  Railway  Engineering  Association 
Lacher,  W.  S.  (Ret.),  American  Railway  Engineering  Association 
Luther,  L.  A.  ( Ret. ) ,  Ingersoll  Rand  Co. 
McDaniel,  W.  L.  ( Ret. ) ,  Martin  Marietta  Company 
Myers,  E.  T..  Modern  Railroads 

Truss,  F.  W.    (Ret.),  Metal  Prod.  Div.-Armco  Drainage  &  Metal 
Prod.,  Inc. 
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Parsons,  Brinckerhoff,   Quade  &  Douglas 


Engineers 


165  Broadway 
New  York,  N.  Y. 


25   Maiden  Lane 
San  Francisco,  Caif. 


SVERDRUP  &  PARCEL  AND  ASSOCIATES,  Inc. 

ENGINEERS-ARCHITECTS 

915  Olive  Street         St.  Louis  1,  Mo. 


TALBOTT   CONSTRUCTION   CO. 

AND 

MORRISON-KNUDSEN   COMPANY,   INC. 

(A  Joint  Venture) 

Railroad  grading,  track  laying  &  bridge  construction 

P.  O.  Box  596  Telephone  744-4412  Winchester,  Ky. 


Engineers-General  Contractors 

TIDEWATER  CONSTRUCTION 


Norfolk,  Virginia 


A.  W.  WILLIAMS  INSPECTION  CO.,  INC. 

Inspection  of  Timber  Products 
P.  O.  Box  314  Mobile,  Alabama 


ASSOCIATION  OF  TRACK  AND  STRUCTURE- 
SUPPLIERS 


Achuff  Railway  Supply  Co. 
Addressograph-Multigraph  Corp. 
Aeroquip  Corporation 
Airstream,    Inc. 
Amchem  Products,  Inc. 
American  Brake  Shoe  Co. 
American   Concrete   Crosstie    Corp. 
American  Hoist  &  Derrick  Co. 
Austin-Western  Const.  Equip.  Div. 
Automated  Building  Components 

Bernuth,  Lembcke  Co.,  Inc. 
Binks  Manufacturing  Co. 
Bird   Tie   Pads,   Inc. 
R.  H.  Bogle  Co. 
Bondarc  Corporation 
Buck  Equipment  Co. 
Buckeye  Iron  &  Brass  Works 

Canada   Iron   Foundries   Limited 
Carter-Waters  Corp. 
Caterpillar  Tractor  Co. 
Chapman  Chemical  Company 
Chicago  Pneumatic  Tool  Co. 
Chipman  Chemical  Co.,  Inc. 
Cleveland  Frog  &  Crossing  Co. 
Colorado  Fuel  &  Iron  Corp. 
Conley  Frog  &  Switch  Co. 
W.  T.  Cox  Co.,  Inc. 
Cullen-Friestedt  Co. 

Dearborn  Chemical  Co. 

Dow  Chemical  Co.,  The 

E.  I.  du  Pont  de  Nemours  &  Co.,  Inc. 

Duff-Norton  Co.,  The 

Du-Wel   Steel  Products  Co. 

Fairmont  Railway  Motors,  Inc. 
Foundation  Equipment  Corp. 

Geigy  Agricultural  Chemicals 
General  Chemical  Division,  Allied 

Chemical  Corp. 
Goodyear  Tire  &  Rubber  Co. 
Gorman-Rupp  Co.,  The 
Gray  Company,  Inc. 
Grimes  Manufacturing  Co. 

Brice  Hayes  Co.,  The 
Hayes  Track  Appliance  Co. 
Fred  W.  Holstein  Co. 
Homelite,  Division  of  Textron,  Inc. 

Ingersoll  Rand  Co. 

International  Car  Div.  of  Morrison 

International   Corp. 
International  Harvester  Co. 

Const.  Equip.  Div. 

Jackson  Vibrators,  Inc. 
Johnson  Rubber  Co. 
O.  F.  Jordan  Co. 

Kalamazoo  Manufacturing  Co. 

Kasle  Steel  Corp. 

Kershaw  Manufacturing  Co. 

Koehring  Div.  of  Koehring  Co. 

Kohler  Co. 

Koppers  Co.,  Inc.,  Wood  Pres.  Div. 

LFM  Mfg.  Co.,  Inc.,  The 

Lehon  Co.,  Division  of  Philip  Carey 

Manufacturing  Co. 
LeRoi  Div.  —  Westinghouse  Air  Brake  Co. 
Lewis   Bolt  &  Nut  Co. 
Linde  Division,    Union  Carbide  Corp. 
Link-Belt  Speeder  Corp. 

Mahon,   R.   C.   Co. 

Mannix  International,  Inc. 

Matisa  Equipment  Corp. 

Metal  Products  Div.,  Armco  Steel  Corp. 

MKT  Corp. 

Mid-West  Forging-  &  Mfg.  Co. 


Midwest  Steel  Corp. 

Minnesota  Mining  &  Mfg.  Co. 

L.  W.  Meyer  &  Son,  Inc. 

Mississippi  Supply  Co. 

Modern  Railroads 

Modern  Supply  Co. 

Monroe  Engineering  Co. 

Moore  &  Steele  Corp. 

Morrison  Railway  Supply  Corp. 

Motorola  Communications  &  Electronics,  Inc. 

Nalco  Chemical  Co. 
National  Cylinder  Gas,  Div.  of 

Chemetron  Corp. 
National  Lock  Washer  Co.,  The 
Nolan  Co.,  The 
Nordberg  Manufacturing  Co. 

Ohio  Locomotive  &  Crane 

Permacrete  Products  Corp. 

Permali,  Inc. 

Pettibone  Mulliken  Corp. 

Plasser  Railway  Maintenance  Corp. 

Pocket  List  of  Railroad  Officials,  The 

Poor  &  Co.,  Railway  Products  Division 

Canton  Forge  &  Axle  Works 

Meco 

P  &  M 

Peerless    Products 

Rail    Joint    Products 

Racine  Hydraulics  &  Machinery,  Inc. 

Railroad   Accessories   Corporation 

Railroad  Products  Division,  Evinrude  Motors 

Railroad  Rubber  Products.  Inc. 

inail  Service  Corp. 

Rails  Company,  The 

Railway  Ballast  Conditioning  Corp. 

Railway  Maintenance  Corp. 

Railway   Progress  Institute 

Railway  Track-work  Co. 

Rand  McNally  &  Co. 

Remington  Arms  Co.,  Inc. 

Sau^anash  Sales  &  Service 

Schield-Bantam  Co. 

Schramm,  Inc. 

Schroeder  Brothers  Corp. 

Scope,  Inc. 

Selma  Trailer  &  Manufacturing  Co. 

Simmons-Boardman  Publishing  Corp. 

Solo  Industries,  Inc. 

Frank  Speno  Ballast  Cleaning  Co.,  Inc. 

Sperry  Rail  Service 

Spray  Products  Corp. 

Teehnibilt  Corp. 
Teleweld,  Inc. 
Templeton,  Kenly  &  Co. 
Thermex  Metallurgical,  Inc. 
Track  Specialties  Co.,  Inc. 
Transportation   Products   Company 
True  Temper  Corp. 

Union  Switch  &  Signal  Div. 

Westinghouse  Air  Brake  Co. 
United  Tractor,  Inc. 
Unit  Rail  Anchor  Corp. 
U.  S.  Borax  &  Chemical  Corp. 

Vulcan  Materials  Co. 

Warner  &  Swasey  Co. 
Western  Industries,  Inc. 
White  Manufacturing  Co. 
Wisconsin  Motor  Corp. 
Woodings- Verona  Tool  Works 
Woolery  Machine  Co. 

Youngstown  Sheet  &  Tube  Co.,  The 
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BIBLIOGRAPHY  OF  CONTENTS 

of  Proceedings  of 
the 

American  Railway 

BRIDGE  &  BUILDING 

Association 
1943-1963 

(No  Proceedings  published  in  1944  and  1945) 

VOLUME  50  (1943) 
Committee  Reports: 

Carrying  Over  Bridges  and  Trestles  (H.  T.  Livingston,  Chm) 

Maintaining  Coal  and  Sanding  Plants  (A.  L.  McCloy,  Chm) 

Materials — Relief  Through  Substitutes  (W.  A.  Sweet,  Chm) 

Men — How  to  Secure  and  Hold  (M.  D.  Carothers,  Chm) 

Revising  Work  Practices  to  Eliminate  Traffic  Interference  (L.  R.  Lamport,  Chm) 

Salvaging  Bridge,  Building  and  Water  Service  Materials  (H.  Wuerth,  Chm) 

Securing  Maximum  Utilization  of  Work  Equipment  (D.  T.  Rintoul,  Chm) 

VOLUME  51  (1946) 
Committee  Reports: 

Adapting  Turntables  to  Meet  Modern  Conditions  (H.  M.  Harlow,  Chm) 

Cause  and  Prevention  of  Injuries  (H.  D.  Curie,  Chm) 

Developments  in  Use  of  Off -Track  Equipment  (F.  R.  Spofford,  Chm) 

Improving  Strength,  Durability  and  Wear  Resistance  of  Concrete  (J.  S.  Hancock,  Chm) 

Methods  of  Cleaning  Water  Lines,  Sewers  and  Drains  (W.  D.  Gibson,  Chm) 

Servicing  Facilities  for  Diesel  Locomotives  (B.  R.  Meyers,  Chm) 

Tools  and  Equipment  for  Bridge  and  Building  Shops  (H.  E.  Davis,  Chm) 

Utility  and  Economy  of  Prefabricated  Buildings  (A.  G.  Dorland,  Chm) 

VOLUME  52  (1947) 
Committee  Reports: 

Construction  and  Maintenance  of  Shop  and  Enginehouse  Floors  ( R.  W.  Gilmore,  Chm ) 
Development  and  Training  of  Supervisory  Personnel  (F.  W.  Hutcheson,  Chm) 
Economies  Derived  Through  Modernization  of  Water  Stations  ( H.  E.  Graham,  Chm ) 
Glued,  Laminated  Members  in  Bridges  (Lee  Mayfield,  Chm) 
Inspection  of  Substructures  and  Underwater  Foundations  (L.  D.  Garis,  Chm) 
Safety  Measures  to  Protect  Employees  Within  Buildings  (S.  L.  Chapin,  Chm) 
Unfilled  Needs  in  Power  Machines  and  Tools  for  B&B  Work  (R.  W.  Johnson,  Chm) 
Utilization  of  New  Types  of  Material  in  Buildings  (B.  M.  Stephens,  Chm) 

I 


VOLUME  53  (1948) 
Committee  Reports: 

Eliminating  Waste  of  Water  (E.  R.  Schlaf,  Chm) 

Enlarging  and  Relining  Tunnels  for  Present-Day  Traffic  (C.  M.  Eichenlaub,  Chm) 

Fuel  Oil  Storage  and  Servicing  Facilities  ( H.  E.  Michael,  Chm ) 

Good  Housekeeping  to  Promote  Safety  and  Fire  Prevention  (H.  E.  Skinner,  Chm) 

Housing  Bridge  and  Building  Employees  (W.  W.  Caines,  Chm) 

Protection  to  Bridges  Over  Navigable  Streams  (A.  E.  Bechtelheimer,  Chm) 

Sanitary  Facilities  for  Railway  Buildings  (L.  C.  Winkelhaus,  Chm) 

Types  of  Bridges  for  Replacing  Timber  Trestles  (F.  M.  Misch,  Chm) 

VOLUME  54  (1949) 
Committee  Reports: 

Disposal  of  Liquid  Waste  at  Engine  Terminals  (J.  A.  Jorlett,  Chm) 

Fire  Protection  for  Bridges  and  Trestles  (L.  R.  Morgan,  Chm) 

Installation  and  Maintenance  of  Built-Up  Roofing  (W.  H.  Bunge,  Chm) 

Modern  Methods  for  Watering  Passenger  Coaches  (W.  D.  Gibson,  Chm) 

Pier  Construction  and  Maintenance  at  Waterfront  Terminals  (F.  W.  Hutcheson,  Chm) 

Prevention  and  Removal  of  Corrosion  From  Steel  Structures  (W.  C.  Harman,  Chm) 

Prolonging  Life  of  Ties  on  Bridges  and  Trestles  (H.  D.  Curie,  Chm) 

Safety  in  Transportation  of  Men  and  Materials  (J.  M.  Giles,  Chm) 

VOLUME  55  (1950) 
Committee  Reports: 

External  Protection  From  Corrosion  for  Pipe  Lines  (H.  E.  Graham,  Chm) 

How  to  Sell  Accident  Prevention  (E.  H.  Blewer,  Chm) 

Maintenance  of  Low-Level  Passenger  Platforms  (L.  C.  Winkelhaus,  Chm) 

Mechanization  and  Specialization  of  Forces  (R.  R.  Gunderson,  Chm) 

Precast  Concrete  Piles  in  Bridge  and  Pier  Construction  (J.  F.  Warrenfells,  Chm) 

Treated  Lumber  in  Building  Maintenance  and  Construction  (R.  W.  Cassidy,  Chm) 

Waterproofing  on  Ballast-Deck  Bridges  ( F.  J.  A.  Leinweber,  Chm ) 


VOLUME  56  (1951) 
Committee  Reports: 

Accident  Prevention  in  Maintenance  and  Use  of  Work  Equipment  (R.  L.  Fox,  Chm) 

Construction  of  Diesel  Fueling  Facilities  (K.  E.  Hornung,  Chm) 

Developments  in  Use  of  Laminated  Timbers  (G.  W.  Benson,  Chm) 

Effects  of  40-Hour  Week  (F.  W.  Hutcheson,  Chm) 

Fire  Protection  of  Bridges,  Trestles  and  Culverts  (T.  E.  Jackson,  Chm) 

Maintenance  and  Operation  of  Heating  Plants  (V.  E.  Engman,  Chm) 

Materials  for  Building  Exteriors  (B.  M.  Stephens,  Chm) 

Protection  of  Steel  Bridges  Against  Brine  Drippings  (M.  J.  Hubbard,  Chm) 

VOLUME  57  (1952) 

Committee  Reports: 

Developments  in  Power  Tools  and  Machines  (J.  T.  Hiner,  Chm) 

Fire  Prevention  Through  Regular  Inspections  (H.  B.  Lorence,  Chm) 

Inspection  and  Maintenance  of  Water  Tanks  (J.  H.  Stinebaugh,  Chm) 

Maintenance  of  Track  Scales  (C.  W.  Laird,  Chm) 

Present  Trends  in  Modernizing  Passenger  Stations  ( W.  F.  Armstrong,  Chm) 

Repairs  to  Steel  Bridges  and  Structures  (G.  W.  Benson,  Chm) 

Restoring  and  Prolonging  Life  of  Masonry  Structures  (B.  C.  Phillips,  Chm) 

Safety  Problems  of  the  Supervisor  (G.  Switzer,  Chm) 

II 


VOLUME  58  (1953) 
Committee  Reports: 

Conversion  of  Shop  Buildings  for  Diesel  Maintenance  (W.  F.  Armstrong,  Chm) 

Furnishing  Water  Under  Emergency  Conditions  (E.  R.  Schlaf,  Chm) 

Modern  Machines  and  Power  Tools  in  Bridge  Maintenance  (J.  M.  Lowry,  Chm) 

Programming  Repairs  and  Replacements  (J.  J.  Healy,  Chm) 

Rejuvenation  of  Safety  Meetings  (M.  Jarratt,  Chm) 

Selection  and  Training  of  B&B  and  W.S.  Personnel  (J.  M.  W.  Norris,  Chm) 

Ventilation  and  Air  Conditioning  of  Railway  Buildings  (W.  H.  Bunge,  Chm) 

VOLUME  59  (1954) 
Committee  Reports: 

Adaptation  of  Water  Service  Facilities  to  Dieselization  (R.  H.  Bush,  Chm) 
Cleaning  and  Painting  of  Railroad  Buildings  (W.  L.  Short,  Chm) 
Fireproof ing  of  Timber  Bridges  (C.  E.  Elliott,  Chm) 
Inspection,  Repair  and  Replacement  of  Culverts  (M.  D.  Carothers,  Chm) 
Metal  Fasteners  in  Wood  Construction  (G.  W.  Benson,  Chm) 
Organization  for  Restoration  of  Flood  Damage  (E.  L.  Collette,  Chm) 
Trends  in  Modernization  of  Freight  Stations  (R.  C.  Baker,  Chm) 
Tunnel  Maintenance  (Shirley  White,  Chm) 

VOLUME  60  (1955) 
Committee  Reports: 

Construction  and  Maintenance  of  Roadway  Signs  (F.  W.  Hutcheson,  Chm) 
Heating  and  Ventilating  Diesel  Shops  (D.  E.  Perrine,  Chm) 
New  and  Improved  Tools  for  B&B  Work  (R.  L.  Fox,  Chm) 
Sanding  Facilities  for  Diesel  Locomotives  (R.  H.  Patterson,  Chm) 
Trends  in  B&B  and  Water  Service  Organizations  (V.  D.  Raessler,  Chm) 
Use  of  Special  Bolts  in  Structural  Steel  Work  (H.  M.  Dick,  Chm) 
Welding — Applications  to  B&B  Work  (E.  M.  Cummings,  Chm) 

VOLUME  61  (1956) 
Committee  Reports: 

Advancements  in  Protective  Coatings  for  Railway  Structures  (W.  L.  Short,  Chm) 

Coach  Watering  Facilities  Must  Be  Sanitary  (C.  B.  Foster,  Chm) 

Moving  B&B  and  W.S.  Gangs  Over  the  Highway  (J.  L.  Perrier,  Chm) 

Prefabricated  Buildings  Versus  Other  Types  (H.  A.  Matthews,  Chm) 

The  Slow  Order  and  Bridge  Maintenance  and  Construction  (T.  M.  vonSprecken,  Chm) 

The  Supervisor — His  Records,  Accounts  and  Cost  Information  (R.  H.  Miller,  Chm) 


VOLUME  62  (1957) 
Committee  Reports: 

Branch  Line  Bridges  and  Buildings  and  Their  Maintenance  (W.  F.  Petteys,  Chm) 
Let  the  Motto  Be  Always  Safety  First  (R.  D.  Hellweg,  Chm) 

Maintenance  of  Automotive  and  Maintenance  of  Way  Equipment  (E.  F.  Garland,  Chm) 
Mechanization,  Tools  and  Equipment  (H.  O.  Adkins,  Chm) 

Utilities  of  Ready-Mixed,  Precast  and  Prestressed  Concrete  in  B&B  Work  (F.  D.  Day,  Chm) 
What  Should  the  Supervisor  Expect  from  Management  and  Vice  Versa? 
(N.  H.  Williams,  Chm) 


III 


VOLUME  63  (1958) 
Committee  Reports: 

Bridge  and  Building  Forces  and  the  Federal  Highway  Program  (M.  J.  Hubbard,  Chm.) 

Dieselization  and  the  Water  Service  Man  (J.  H.  Stinebaugh,  Chm.) 

Extended  Service  Life  for  Masonry  Structures  (O.  E.  Fort,  Chm.) 

Housing  Problems  of  Bridge  and  Building  Forces  (H.  M.  Wilson,  Chm.) 

Trends  in  Trestle  Design  and  Construction  (J.  A.  Goforth,  Chm.) 

Attracting  and  Training  B&B  People  (R.  D.  Bisbee,  Chm.) 

VOLUME  64  (1959) 
Committee  Reports: 

Contracting  Work  in  the  B&B  Department  (W.  W.  Caines,  Chm.) 

Effect  of  Preventive  Maintenance  on  Work  Equipment  (R.  H.  Miller,  Chm.) 

Materials  and  Methods  for  Extending  the  Life  of  Existing  Structures 

(J.  F.  Warrenfells,  Jr.,  Chm.) 
New  Materials  for  Buildings  (G.  F.  Prude,  Chm.) 

Recent  Developments  in  Fire  Protection  Methods  (R.  D.  Hellweg,  Chm.) 
Use  of  Highway-Railway  Equipment  by  B&B  Forces  (A.  W.  Carlson,  Chm.) 

VOLUME  65  (1960) 
Committee  Reports: 

Outfit  Cars  Versus  Highway  Trailers  for  B&B  Living  Quarters  (H.  M.  Wilson,  Chm.) 

Automatic  Heating  Plants  (W.  J.  Malone,  Chm.) 

Bridge  Inspection  Procedures  by  B&B  Forces  (J.  S.  Ellis,  Chm.) 

Application  of  Prestressed  Concrete  to  Buildings  and  Bridges  (A.  I.  Atkins,  Chm.) 

Annual  Programming  of  B&B  Work  (J.  W.  DeValle,  Chm.) 

VOLUME  66  (1961) 
Committee  Reports: 

Protection  and  Preservation  of  Bridge  Decks  and  Timber  Trestles 

(C.  F.  Parvin,  Chm.) 
Inventory  Reduction  by  Local  Purchase  and  Delivery  to  Job  Site  by  Local  Supplier 

(R.  D.  Hellweg,  Chm.) 
Simplifying  Accounting  Methods  and  Work  Reports  (J.  A.  Caywood,  Chm.) 
Modern  Tools  and  Equipment  for  B&B  Gangs  ( R.  A.  Youngblood,  Chm. ) 
Selection  and  Application  of  Roofing  Materials  (W.  W.  Caines,  Chm.) 

VOLUME  67  (1962) 
Committee  Reports: 

Application  of  Epoxy  Type  Materials  in  B&B  Work  (J.  W.  DeValle,  Chm.) 

Performance  of  Modern  Diesel  Pile-Driving  Hammers  (H.  L.  Chamberlain,  Chm.) 

Changing  Responsibilities  of  the  B&B  Supervisor  (A.  R.  Dahlberg,  Chm.) 

Maintenance  Problems  in  Buildings  Where  Newer  Types  of  Construction  Have  Been  Used 

(N.  D.Bryant,  Chm.) 
Preservation  of  Timber  Structures  by  Treatment  in  Place  (T.  L.  Fuller,  Chm.) 

VOLUME  68  (1963) 
Committee  Reports: 

Construction  Standards  and  Maintenance  of  Piggyback  and  Auto-Handling  Facilities 

(W.  H.  Rankin,  Chm.) 
Concrete  Restoration  Techniques  in  Current  Use  on  Railroad  Structures 

(E.  R.  Simmons,  Chm.) 
Improved  Bridge  and  Building  Tools — Where  are  We?  What  Next?  (P.  E.  Scites,  Chm.) 
Installation  and  Maintenance  of  Prefabricated  or  Precast  Bridge  Structures 

(T.  L.  Fuller,  Chm.) 
Rail  Anchorage  on  Bridge  Decks  (W.  H.  Clark,  Chm.) 

IV 


